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What a difference in VALUE a few years make! 




Compare the value! The advertisement on the 
opposite page tells about the Acriola Grand sell¬ 
ing for $409-50. That was in 1922. 

And now—look at present-day radio value! A 
beautiful 7-tube RCA Victor Radio with Electric 
Tuning—for only$89.95*!In all radio history few 
developments have captured the public fancy as 
quickly and completely as has RCAVictor Electric 
Tuning! Just imagine the thrill of getting any 
one of your six favorite stations with the simple 
push of a button! That’s all there is to it! Just 
push a button — there’s your station, and 
it comes in tuned '’right on the nose.” 


Visit your nearest RCA Victor dealer today or 
tomorrow. See this amazing instrument that can 
be yours for so little. Notice its many other fine 
features. Every one of them is proof that RCA 
Victor offers great radio value—and that this set 

is one of the greatest values of all time! 

• • • 

When buying radio tubes, say “RCA”. First in Metal 
— Foremost in Glass — Finest in Tone. 

RCA presents the Magic Key every Sunday, 2 to 3 P- M., 
E. S. T., on NBC Blue Network. 

* Price f. 0. h. Camden^ New Jersey ^ 
siibject to change without notice. 


RCA MANUFACTURING 
COMPANY, INC. 
CAMDEN, NEW JERSEY 


SERVICE OF THE RADIO CORPORATION OF AMERICA 


RCA VictorEIcctricTuning Model 87Kl ...In addition to Electric 
Tuning this beautiful new instrument offers the famous Magic Eye 
and RCA Metal Tubes. Straight-Line Dial, 12" dynamic speaker, 
phonograph connection. American-foreign reception, police, 
aviation and amateur calls. $89.95*. 


Please Say That You Saw It in Radio-Craft 
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At home with the 
world’s greatest arti 

interpretations of the r 
])leasure which only 


Enjoying tlie exquisite 
ers and musicians is a 
afford you. 

Ojily the VicU-ola. For the world’s greatest artists make 
records for the Victrola exclusivel)-. 

Any Victor dealer will eladly show you the con.plete line ot Victors and V.ctrolas-SlO to StOO 
—avid play the music you know and like best. 

Victor Talking Machine Company. Camden. N. J., U. S. A. 

Victor 

N.« Vi..«r d.-...tr..-l .. .11 d.J,r. o. rn. 2S.K ‘I 


Tolnture Vt«tw QunlHy. 
look for the famou* Irademarh. 
“Hie Mjeier’i Voice." It »• 
•very VVetroU and every Victor 
Reeori}. I» I* 

label on all genuine Vlctrolaa 
and Victor Recorda, 


liBport*Bt woming. Victor 
Rccorda can be aafely and oatla- 
factorlly rlarvt* only tvlth Wicior 
or T-orsae.lona 5ry/«e 
on Vktora or Victrolaa. Victor 
Record! cannot b« safely played 
on machlrtr# with Jeweled or 
other reproducing polnia. 


THIS ADVERTISEMENT APPEARED IN 1914 
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WITH AN RCA VICTOR 




famed concert and operatic 
tenor, is shown with his family 
listening to his newestVictor 
recording, from tlie Album of 
Stephen Foster Songs, played 
on their new RCA Victor Fho- 
nograph-Radio Model U*109. 


I- • IVHIN YOU WANT HI 


PHONOGRAPH-RADIO 


B ring more happiness into 
your home with an RCA 
Victor Phonograph-Radio! 
Then the whole family can 1 isten 
to Victor Records ., , then the 
heart songs that stir you most... 
the symphony you love... your 
favorite opera .. . the dance 
bands that please you... 
all are ready to be heard 
when yon want them ... 


performances by the world’s 
greatest artists. 

Never before could you hear 
such a miracle of tone fidelity 
and beauty in recorded music 
as you can hear this year with 
the new RCA Victor Higher 
Fidelity Phonograpli-Radios. 

Many different models 
^ to choose from and the 
prices begin under $80! 


RCA Victor Phonograph-Radio U-109 

—Shown above, matches the perfection of 
Victor Higher Fidelity Records. Dynamic 
Volume Expander provides the same tone 
quality at any volume. Automatic record 
changer. NewRCAVictorEIcctricTuning. 
Domestic and foreign radio reception. 

All pruts f. 0. h. Cinniltu, N. subjtil 
to change xvitboiit notice. RCA presents the 
"MagicKey'*Sunel.tys 2 } p, m., 
TUMS F- Tl, on NFC Blue Network, 


A SERVICE OF THE RADIO CORPORATION OF AMERICA 


Above—This and your radio play 
Victor Records. RCA Victor Rec¬ 
ord Playcr,$ 19.95. transformsany 
radio into an electric plx)nograph- 
radiu; plays with full tone of the 
radio. 




When buying radio tubes, say 
RCA—l irst in Nietal—I ore- 
most in Glass—Finest in Tone. 


Please Say That You Saw It in Radio-Cbaft 
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Announcing the 


T» the l^tgest handles the 

enure E\ecmc f«ton«. 

hou>eendGen It docs not 

It does n^t 5*y t'"* , **^y, it for the pur- 
5.y it *‘th fPo'^ j;Jet tKet itis 

poK of inehmg cie^t interested, 

itrgeiy intetc^ted, possible broad* 

“ t'ihr <>»" 

ctstinB tn tne 

''Radio for 26.000.000 Homes 

ThtmtrkilfcrMf’ a 

k, determtn*^ 


0/ t ' be di- 

We say ^^^at some of them wdi 

tppeti progr*"' 

V,-. ..y It 0>*< i^*r,a 

b» .h« i>«‘ «' *c United St.tes 

a, ,000,000 

rwriwnr .M./eMr/or -''. 

til may huy^ .. ^^civ- 

\n«~ment o( «rv.«. 


An,e«. 

dolUrt '‘“"'’VTTlelir.p*' CompeM. '”' 

b«,.dc«<i"i!..« 

assume 

>^ovembcr »>• 

National Broodcosli^ 

ComJ,a«,Orgon«ea^^^^^ 

Tt-o R*^"> 

cided '»:'"‘'’7tTe««edlT hig'' 

tfhicved toeh . de«" > o(itsprogt*»o*- 

(or.i>equ.\.ty*^‘^.,„„.iBro.dc«t. 

under the nemeoltn 

,ng Compeny, Inc. 


:nr 

WEAF Purchased 

for $1,000,000 

The R.d.0 .t'puWc* iH" 

h.ving the most.dj« fh?poW« 
discnmmation. 

.^ny use of quality of the 

the public best, that the use ol 

programs w o«t the n r ^^e 

?X it not 'ruled (or 

rrte“’to'rbe%.dioWr-nO. 

America. development of 

T,“X<U^'ctTheR.aioCor,«.r.tiono( 


The Purfyose of the 

New Compti’ty 

TV T-rpo-r 

Tb. N.<ionJ Bredeunog^^^gb 
not only Se them .v.^ 

stitionWEAF, , ,,i„g,t«tions through 

.hie toother bro.dc«ong,, 

onj <'>• they m.y <!«'« « '•^' 

able to do lo, anu 

rv:Sv.'«.ly Mr..t*e«« 

No Monopot, of dr* Air 

TheRadioCor^rationo A 

Tny >t‘?ba^Ur;-ther thars an 

Ibat vtould be • 1 to pro'^'^? 

asset. U IS seeding, ^ national dis- 

machinery programs, and a *|der 

,dbu<ion n( national p^g^ highest 

distribution ol P UB 

CjOllitl?- .-- lLaafi»l*IJ thi 


A Public Advisor, Council 

U order that th^ ^dv'lMd*!.*®*”'*" 

Company .bat-discrimination m y 

W”;,ffl:s%s'rql 

that the broadcasting * ^^^^^^ng fot 

rawest and.best ^In^cr form. nee, H 

human Council, composed 

bas created an Mviso^ f^prc 

nf tvreWe members, to public opm- 

t «6ve of t*e “ “^e give it the 

ion, which anil j d suggestion, 

^;«fi, »f'‘''"jl'TSloocil will be .n- 

TS.S"-4 

b^c been obtained- 


...-si- 


I, Oinc S..W.- t^orpor.v.v... 

'.ruteTM^oiined tom^-",;' -"'J^tny’f- 

■t,::. .,U be detn- A.«nc.; f-O^Hnot »Ue pubhe 
purpose ,hey m.y do » “n the 

their receiving ,,,eo.s. 


M. H- A,t«'*®^ 

to be President 

c u National Brond* 

The Prtsit ^ m. H- .Ayle»- 

casting Co Manaff ng T)it««>^ 

Mr. Av'«T''’dro1ndu«r5'«"'«^^ 

■;^;be Coloredo ^bhe^Ut 
u(bro.de«tmg. „-hditiaa will h. »> 

O„aofhi.m.)orr‘^ *;f jj ,ro„al 

tee that the roflect enlightened 

Brohdca.t.ngComp.") ^ „ itself » 

E.srC!:=£F-"’''“' 


prop/r-o/<v - , ,,; 

„uVin»M*« '/'* (■ ", j, „„,pj..y/ro" 

,„ ,i,«. « r»r ihci rv 

!" ""'.‘.llmfU.O Oif/ V .»i iiM't.”'"" 


&iing-j;/,nh“rn.,. 


firie ro nr"^ ., 

troadcail^n fomf J»0 

of ptatfublti itrut . 


the devciopmcnv y The necessity o! 

c Radio Corporation of 

RADIO COKPOKATION OP ^ „,,rbord. pvesiam. 

of the Board 


OWBN D. YOUNG. Cfiairsnan of die Boord 


THIS ADVERTISEMENT APPEARED IN 1926 
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In every sense of the word 




TstUi- IMCOI.KAMS . . . NRCs 
1{(mI and Blue j\<‘l\vorks sent out 
overT) ju’c^grainsfliirin^ 1937 . 

33 hours a day of Ili(‘world's most 
pojuilar programs, available to 
2 radio families. 

Tak*- ST.\TIOXS . . . Coinplct- 

iiijr ils(dev (‘iilli year, I here arc 142 
affiliale<l stations l)roa<leastiiig 
Bine and Ued ^elwork programs. 
4en NHC assoc*ial<'<l slnn’l-wave 
stations make \IU] the leader in 
iiiternationai broadeasts. 

Tak«- IMIOiniAM ni'lLlUXG 

... For 4'very on<‘ ol tliest* <devcn 
years. MU" basset lliestyb' in jiro- 
grams. These styles, iiuinhering 
inanv ^'Fanions Firsts” in radio, 
have sineeheeoine radio jKittc^rns. 

Tako Tlt.\XSrilII»T10XS . . . 

Tln‘ \B(] Heeorded Ihograiii Ser- 
viee offers eonijdeti* fa<‘ilities for 
tlH‘ er<‘ation, easting, pr(»dnetioii 
and ree<ir<ling of programs for 
iNational Spot and Focal Adv<‘rtis- 
ini:, .MU! 44iesaiirus is nse<l hv no 
less than 220 station subscribers! 



>Vlielliery<ni Write it...Wire it 
...Phone it...<’al>le or Hudio it 

IIAIIIOCITY 

YOKK” 

is llie World’s 
best known 
Rudio Add ress 


Tak«^ SIMIT ami I.OI Al. All- 
VKHTISIXIi... MUVs Managed 
Stations an% ev<‘rywhere. '"'Pops 
in Spt>t!” Super-power transmit¬ 
ters on clear ehaiinels cover major 
markets, making an economical 
lineup for spot athertisers \\ho\ 
want to co\er hroatl territories ' 
with a few stations. Fifteen fine 
stations in ten hey niarhets. 

Take AIITISTS Sl^llViriv . .. 

\BC Artists St‘rviee is the largest 
talent sahvs organixatitm in the 
world. It offers both personal 
nianagtuiKuit and valuable guid¬ 
ance to artists. 'I o radio adver¬ 
tisers and their ag<‘neies, it offers 
not only speeihe talent to answer 
adv<'rtisers’ sales problenisJ but 
sound program i<h‘as as welll and 
complete <'asts. 

... These adrantafj^es. pins \BC^s 
hnotrn priniary eottrern that^'ihe 
listener be .serreJ”, first, have 
causal i\IUj to be htnnvn, tc/iere- 
ever radio is mentioned^ as 
**lil{OAlJCASriNG 11 EA 1)(^)1 AKTERS 7 


NATIONAL IIROAOCASTING COMPANY 

A RADIO COKrORATlOy OF AMFAIICA SERVICE 


Please So If That You Sow It in UadIo-C'uaft 
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WORLD WIDE WIRELESS 

TN addi,^., >o .he complete 

Ship" m'Ip -a hhip-.o Shore Co,...nu,.,ca.io„, .he Corpora.,on ,s .n a 
position to cjuotc upon : 

PORTABLK MULE PACK AND CART RADIO SETS. 

KILOU A-I^^'^OR ^^O^^iLE^ANS^'mED S^^TlONS^'l-OR 

COMMERCIAL AND GOVERN.MENT USE. 

military tractor sets of the vacuum-tube type. 

The Co.pora.ion has “i hh'a'pplra.us bears .he s.ampof 

?LTSetrI^EI«.neCo:f(u's‘A 

trans oceanic radio 

■'-.tl ^,rh7:>::tnix“e s:';r 

f„“ed on snn.la.^'eqn'^pmen. lor m.erna.ional eommun.eanon. 

SHIP - WIRKLKSS may be 
bouiiht outright, niay be leased, 
and^mav be bought or leased in 
addition to our service of inspec¬ 
tion, maintenance and operation. 

We provide licensed, skilUul and 
trustworthv oper.itors. Also our 
service and inspection depots are 
located at all important seaports 
of the world. 




r ■ ^ M 


Our Ntarest Office Wdl Give You All Details and Information 

RADIO CORPORATION OF AMERICA 

EDWARD J. NALLY, President 


WOOLWORTH BUILDING 


new YORK CITY 


boston 

new ORLEANS 
SEATTLE 


BRAiSO! ornCLS va the v. s. a 

roRTAKTHUR CKmxAln 

SAN FKANCSCO SAN PEDRO 


savannah 

CHICAGO 

HONOLULU 






THIS ADVERTISEMENT APPEARED IN 1920 























































































( 


RADIO-CRAFT for MARCH, 1938 


519 



SliMTt wurml receiving Bla* 
lion V.E.T, €»fN»ilIn rloiul»Kust 
Iiii1i«>a 'r«l4t^rii]»h A«liiiiiiiHlra- 
li«»ri at 'Ijililiti. Ailjiistulilr* ati- 
t«'iniiiii |M'rtiiU tnuBI ftivoraltU' 
|Mmili4Mil4»rr«‘cr]ilioii.T1i<‘(>u1iii 
|rr«'i» aiKl !<» tlu' |Mi'Uir4'i*«|iM’- 
iM'Hsiiiiii «»ner IK* iiiU;rfi'r4'n<’4’. 


t’hnto Aw 
NwthiTfJind!* Indkf* 

Adttiiiii.st ration 


On a site cut <»itt of the virjzin fiircHl standii llic radio 
tclc;;ra|ili i«tati<itt at KrtrliiUaii, Vlaska. Meseapea t«» this 
tttutiou t-aaily «ki|i <i%cr uliiioBt itii|*aB8l>ble wildcriic****. 


ti/ AmalKamaU-ii Wrcleaa (Auislraliuta) LUl. 

Arcliiti'cttinil wtylcaliavc ii4»l«'huri^C4i 
jjrcutly ill th«- Tiji l^lamls i*i 
tuin <l«*€*k*B luat visit alioiit 177*>. 
lloiiM'il l»« n« atli llie tliuirliiMl ri*4*f«f 
this hut is cijiiijmiciit wliirh wimlil 
have di-li^'litcd aial uiiiazcd the fa* 
tiioiiB nuvi<^utor. It is iIk' AiiiuI^'U' 
iiiuleil i rcless, 1 .t* h .short a % c rail U* 

rccci^iti^ Nlali4*ii lor tin- Tiji IsIuimIs. 


your 


h*>io Jnnie* 

TfOpirraoli Aclminisirailon 


Send 


messages 


In this Hccnic tropical setting is 
locatci) tlic Mahiliar triinsmitting 
station of tin* Afthcrlanils Ku=t 
Itidiv(> ri'lrgrapli Adiiiinihlraliori. 
The aerial Inis hccii striiiig friiiii 
oin; iiioiiiilaiii top to another. 


Direct eoiiimuniealion m ilh 43 
foreign eounlries ami among 
11 cities in the United Slates 


HCA Coiniiimiicahoiis offers every ty|)e 
of radio lelefirapli service lo and Ironi 
Au\ foreign eounlries, as well as lielweeii 
II leading cities in llie Unileil Stales. 

Toseinl yon r messageia RCA” is lo in¬ 
sure fasi,c(licienl liamlliiigof yoiircom- 
nnini(*alion with any jiarl o( tlie world. 

RCA Communic ations maintains odices 
in principal (dlies in llie United Stales, 
and in addition, cycry office of the 
Western UiiionTelegraph Company is at 
vonr service in liandling inlernalional 
radio telegrams. The cilices readied hy 
RCA’s (hiineslie service are Baltimore, 
Roslon, Chic'ago, Detroit, I.os Angeh'S, 
Aew Oric'ans, New York, Philadelphia, 
San Francisco, Sealtle,\^ashington, D.C. 





COMMUNICATIONS,INC. 


A RADIO CORPORATION OF AMERICA SERMCE 


MAIN OKHr.K: 
imOA!) STHEKT 
NEW VOKK 


Please Say That Saw It in Kapio-Craft 
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Candidates for the Promised Land 




This new course of radio t raining, which has i)oen 
developed for the benefit of those who cannot attend 
the Institute personally, is the rame cour. e used at the 
Institute. It iiuliales everything from ba.ic pruniples 
of electricity and magnetism, to actual operation ol 
commercial radio equipment. It alro includes t .:e same 
textbooks used in the Instit 'te classes, as well a; a 
buzzer set of greatly i:r.proved design, with a variable 
automatic transmiirer, for code practice. 

The juaduates of the Radio Institute of America en- 
jov a great and exclu.dve acJvantage in the dose con¬ 
nection existing hetweeu the Institute and the Radio 
Corporation cf America, worlds largest radio manu¬ 
facturing and commercial radio company. 

rrominent executives in the radio field are former 
students of the Institute. The Radio Co.-poration em¬ 
ploys thousands < f men, in it.s e.xecutive departments, 
on ships and at shore stations and in factories and 
laboratories, A large percentage of these men are gradu¬ 
ates of the Institute. 

now aooui you; 

men 950 .') of whom liavc sncccssfiilly engageci m this new branch cf science and iik us r\. 

^ ou. too. can he successful in this new f.chl if you prODcrly train yourself. Radio offers an unlimited oppoi- 
lunity for future advancement - why not lake advantage of it. 

Write for our hooklct and further details notf. 

Radio Institute o/America 

(formerly Marconi Institute) 

326 Broadway, New York 


“The Promised Land * is the name professional opera¬ 
tors have given to the Nc*\v York Radio Central Station, 
on Long Island, When comiiletecl, ihis station will be 
i he largest and most powerful radio station in t he worhi- 
It will be ociuippod to work simultaneously witli five 
other nations in widely reparatecl and distant parts of 
the world, and will be epoch-making in the field ot in- 
levnational communication. 

Enrollments are coming in by every mail. Wliy aren t 
vou one of the wideawak.e wireless men who have seen 
the nc‘w and grcniter opportunity opened to them ly 
this fascinating lielcl? NOW not some laterday is the 

timeU) station i.i the lieight of every 

operator’s ambition, for it inean^ unlimited oppoi- 
tunilv to fuicceed and progress to higher, more le- 
siion'ible and bet ten- paying positions in the raclio 
industry. So far as opportunity goes the successtul 
future c)f t he e men is assured. 

How about you’' 


THIS ADVERTISEMENT APPEARED IN 1928 
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..serving ships 
on every sea- 

in all Branches of Radio 

R l<;in ^ow.as you 
rt'ad lliis. llu're 
are on c'verv sea hun¬ 
dreds iA >liips for 
wliieli \\C\ is ptM- 
foriiiing a srrviei*. 
These ships iiu liKh' 
small pleasure) aelils. 
tankers, freiglil<*rs. 
large passenger lin¬ 
ers. A nil the radi«> 
serviee lULV i.^ n*n- 

derinti is jrre; illv di- 
* ' 

vt'rsilied. Some id 
l]ie:-t‘ sliips art' hidiig 
jiiiiih'd tlirou<rli li>i£ 
and storm willi llie HCA Hadii) DinM-lion Find<‘r. 
Others are in ilin'cl radio ioinmunii aliioi with 
sliori' or %villi other ships, llinMigh the nH'iliittii i)!' 
their llCx\ TraiiMnilliiig am! Ih*eeiving I'^piip- 
inent. Still inluTs an* guarding against trag<Ml\ 
at sea with the IU1\ Automatii‘ Ihulii) Mann. 

RC Vs ratiio si-rvii t* ti> ships at sea is i-omph-li'. 
]\o niatti r wiial \cui \vant lor )iMir ship—il it’s 
in <‘oniiiM*tion with ra<lio—Hailiiunarine i'aii supply 
it! RCA's vast Wi‘alth ofevpiudiuiee in < v«*ry phase' 
of raelio, its long assi)i iation with tin* prohh'iiis 
of mariin* railii>. make i'ipiipiiu'iU hiariiig tin* 
nC\ trailiuiiark your li)giial i hoie-t*. Mon* and 
iin)re eaeli <lay smart inariin* opi*ralii>ns in(*ii an* 
siM'iiig tile wistioin of gi>ing ^MICA All tin* ay. 
It nn*aiis iiion* <li*peii(lai)le radii) for tin'ir ships. 



kqdidraarine Corppratif^ 
of America 

A Service of the Radio Corporalion of Apterka 



INSTITUTES 


A Radio Corporation of A merica Sendee 


RADIO INSTRUCTION 

Teehiiieal (anirses in Radii) and Kleetrieal 
Conimuiiieatii)ns; T<*le\ isioii; Commercial 
Radio Operating; Broaileasting; Railh) Ser¬ 
vicing; and Assoi’iateil l*deetronic .\rls, 

Tlie Spring Term, heginning Mareli 7, 
inangnrati*s tin* (anirst* in 

TELEVISION 

its fuiiilann'iitals ami most ri*ec*nt ilevi*l- 
opinents. 

DAY AM) KVEMiAC CLASSKS 

ni:!:KiA Tirn()\ r rri:s 

IIOMK S IT I)Y enURSKS 

Si*nt o/i ri'r///e«/ Ir/i/rr'.s.s /A'/iZ. H 


RCA INSTI rUTES, Inc. 

School of Radio and Commnnicaiitnts Engineering 
T.l Varick Si., New York 1 lo I MiTi-haiiilisc Marl, Cliira} 4 o 


REVIEW 

A Quar/frfy Journal af Radio Progress 



I'lii-S iIr" yotiiigcst inembi'r of the IICA 
Family, in li‘ss than two years has 
ri*ai'ln*<l lop rank in its liehl, holli in 
llii* inipi)rlan<*i‘ ol its i*onleiils ami in 
llie immbi*!* of its paiil subscribers* 

Faeb issiH' lonlaius firsl-piiblislieil 
papers by leailing l\CA cngiin'i'is on 
principal phases of radio and clci'- 
trfuiics.Tln* January issue is now ri*aily. 

Siibseriplion, §1.50 (bneigii, S I .BS) 
for four issues, incluiling free f‘o/>v 
of 43.>-page '“Television, Voluiiu' IF’* 


Pabifshed by 

INSTITUTES TfiCHNICAk PRESS 


rs VARICK STREET 


NRW yOKIi 


Please Sal) Thai You Saw It in Radio-Craft 
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at last— 

the pdrttMe soper-hetoo^e 

PERFECTED 

by McMurdo Silver. It sur¬ 
passes your fondest hopes. 


AUTHORITIES 

on Kadio have declared it to 
be an “ELECTKICAL MAS¬ 
TERPIECE.'' It secures re¬ 
sults you never hoped to obtain 
outside of a Laboratory, and is 
so simple that you can con¬ 
struct it with a pair of Pliers, 
a Screw Driver and a Solder¬ 
ing Iron. 


THE PARTS 

recommended by Mr. Silver 
include a drilled and engraved 
Panel, and everything neces¬ 
sary to build the set. Price 
$58.00 Parcel Post prepaid. 

East of Rockies. (Accessories 
not included: 'rubes. Ratteries. 

Cabinet, Loop, Loud Speaker). 

Oscillator Coupler. No. 101 .$2.50 

30 KC Tuned Output Transformer, No. 201.3.50 

.0005 Low Loss Condenser, No, SOI .4.50 

50 KC B.F. Transformer Unit, No, 401.4.00 

5-Gang 199-Socket. No, 501.3.fl0 

Write for Descriptive Circulars 

All S-M Products are barked by Silver-Marshall's Uncon¬ 
ditional Guarantee of Satisfaction or Your Money Back. 

EASTERN DISTRIBUTOR 

Twentieth Century Radio Corp., 102 Flatbush Avenue 

Brooklyn, N. Y. 


SSyer-MaishaUanc. 

105 S. Wabash Avenue, Chicago, III. 






THIS ADVERTISEMENT APPEARED IN 1924 
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RADIO BY McMURDO SILVER 


S TARTLING radio engineering achievements 
have characterized the work of McMurdo 
Silver for a quarter of a century. Year after 
year his radio receivers have won the acclaim 


say that no real conception of what radio 
offers today is possible until you have tested 
the 1938 masterpieces of this master engi¬ 
neer. Here is radio which, with uncanny “reach" 


of technical schools, engineering laboratories, goes to the earth's four corners to snare 



radio distance receiving champions, leaders 
of scientific expeditions, and internationally 
famous musicians . . . have made widely 
accessible results previously considered 
unobtainable outside of a laboratory. 

This leadership in radio engineering 
is strikingly demonstrated by current 
models. It is no exaggeration to 


unique and unusual programs... music, sports, 
news, ships' messages. Thirty-six 
distinctive technical features 
are responsible for the 
“Years Ahead" perform¬ 
ance of tomorrow's radio 
by McMurdo Silver. 
Send for details. 


The 14-15— Super-sharp com- 
xaunication receiver of 14 tubes 
(15 with larger speaker) with 
tuned and stabilized regener¬ 
ative r, f, amplification on all 
wave bands- 


The Masterpiece VI — New t- r. /. super¬ 
heterodyne and exclusive Multi-Band Cir¬ 
cuit, employing 21 tubes on two 3l32‘in, 
chromium plated steel ciiassis. 


The 15-17— Advanced 15 tube 
super-heterodyne circuit deliv¬ 
ering /unction a/ e//iciency of 17 
tubes. Every coil and circuit 
inc/ivi</ua/7y shielded and chas¬ 
sis chrome plated throughout. 


Type IB Pre-Amplifier Mixer — 

Thispre-ampli- 
iier and elec¬ 
tronic-mixer 
(self powered, 
universal a.c.— 
d.c.) features 
two channels 
into the two 
triode sections 
of a 6F8, the two capable of being mixed 
and faded together by individual gain con¬ 
trols. The first with a 617 pentode yields 
56 db. voltage gain with an input of 2 
megohms permitting use of crystal or other 
low-level microphone plugged in directly 
through standard shielded jack and plug. 
The second channel serves for high-level 
microphone and phono-pick-up or radio 
receiver input and gives a voltage gain of 
20 db. Operation is from any 105 to 125 
volt, 25 to 60 cycle a.c. or d.c. power line. 
Hum is unmeasurable and the IB may be 
used to drive following power amplifiers 
witn no trouble on this score, with 20 to 50 
foot separation through single conductor 
shielded microphone cable. Substantial 
steel shielding case is 7" long, 6" high and 
3-l/2"deep. Shipped complete with 1 each 
tested Raytheon 6J7, 6F8 and 6J5 it will 
turn any good receiver into a complete 
P. A. System. 



New and Sensitive Dynamic Microphone 

In America's best and most highly developed 
broadcasting stations, the dynamic microphone 
reigns practically supreme as the acme of 
microphone quality. So, in offering a micro¬ 
phone comparable in quality to McMurdo Silver 
receivers, we naturally selected the dynamic 
principle as the sound basis upon which to start 
development. 

We are proud to offer at one and the same time 
not only a microphone directly comparable in 
quality to the costly units used in the finest broad¬ 
casts, but to provide through recent research greatly increased 
sensitivity, a combination of directional or non-directional 
characteristics in one single unit—and to be able to establish what 
is an extraordinarily low price for such a remarkable instrument. 

The new McMurdo Silver 4A Dynamic Microphone is shown 
mounted upon its7" high, no-tip-over steel desk stand, together 
with the shielded plug which terminates at the microphone, 
the 25-foot rubber-covered shielded microphone cable with which 
it is equipped. Both stand and cable plug unscrew for conven¬ 
ience. Thestandthreadis standard, so that the microphone Itself 
may be quickly transferred to different stands as may be desired. 

This superb microphone is only 3-13/16" long and 2-l/4''in 
diameter, and weighing but 1-1/2 lbs. has a frequency charac¬ 
teristic flat to 3 db. from 50 to 10,000 cycles—the full range of 
the best broadcast stations. Its 'TeveT' is unusually high, being 
only—52 db. and its output impedance is 50,000 ohms and mate¬ 
rially reduces a.c. hum pick-up by the microphone or its cable 
and permits quite long microphone-to-amplifier cables—even 
up to a couple of hundred feet when necessary. 



New Selective-Directional Antenna 

The SELECTIVE-DI¬ 
RECTIONAL 9 is a 
positive means of 
boostingweaksignal 
strength and reduc¬ 
ing noise and in- 
terference. It pro- 
vides an extraordi¬ 
nary amount of local 
noise reduction—de¬ 
pended wholly upon 
how far away from and high above local 
electrical noise sources one can erect its 
"X" flat-tops. 

The SELECTIVE-DIRECTIONAL 9 gives 
nine different choices of directional dou¬ 
blet, single wire and V-aerials. One may 
select at the turn of the knob an East-West 
or North-South doublet, an East, West, or 
South single wire "L" antenna, or a South- 
East, South-West, North-West or North-East 
“V" aerial. 

All are coupled to the receiver through a 
noise rejecting transmission line and per¬ 
fected automatically self-selecting long and 
short wave antenna and set couplers. 

All soldered and ready to put up, erection 
requires only two crossing 60'foot spans in 
approximate "X" form on house top, open 
lot.or anywhere such spans can be conven¬ 
iently found. 

Kit includes 4 antenna and insulators, 4 
stand-off insulators, lead-in insulator tube 
and 50-ft. of weather-proof lead-in cable. 



IHtHlllDO SILVEIl 


2900-G SOUTH MICHIGAN AVENUE. CHICAGO, ILLINOIS 

Please Say That You Sou’ It iu RadIo-Craft 
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ELECTRIC CORPORATION 

South Plain iieidr New Jersey 
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The 

Weston 

Radio Set Tester 


will uientify 
YOUR STORE 
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Service and Products 
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WISTON 

MODfl 775 SIRVISIT 
ANe^iipleie tesiei . . . really port- 
all the features of 
Models%;2 Analyzer and 773 
Tube*chccl«;c 


WEiTOH 

JO.lKltO ^iins per , ■ aAiaUj 
aiea^Ui^ 5D mtcrnampcres ful 
trale . proper eeinArmer 
3i£e test^ 3f) scale. 


mam 773 tube-checker 

SpeciaL apprcved Master circuit 
test* all present lubes 
socket ' . - noise test. 


WESTON MODEl 
771 CHECKMASTER 
^cal ^ield es.tk 
mator ■ . ■ tut2,£ 
checkery voLt- 
meter, ohmmeter, 
continuity tester. 


WESTON 

MODE! 773 TUBE SEUER 
Contains all the features «>f 
773 portable, p/us built iti. 
HApid reference njtatpr tube 
chart. Handsome polished- 
wood case. 



19 ' 



[ 0 


c 

• , 


• ^ 

im 

ftift 

• 1 

£ 


No matter what type of test equipment is needed, radio servicemen 
know that when they buy Weston they get the sound engineering, the 
added dependability, which comes from a half-century experience in 
building better instruments. Send for literature on the complete line. 

Weston Electrical Instrument Corp., 599 Frelinghuysen Ave., Newark, N. J. 

Weston Radio Instruments 



Please Say That Vou Saw It in Rapio-Craft 
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Do Amateurs Realize the Wireless 
Opportunities that Await Them? 


How the President of the National Radio Institute 
Answered this Question When It Was Put Up to Him. 
What Would You Have Said? Is the World's Fastest- 
Growing Field Actually Going to Slip Away From 
Those Best Able to Cash In Big On It? These Are 
Questions Which Will Interest Every Radio Amateur. 


T hat was one of llie qtieNtiniis recently 
ptit up to me by a w ell-kii'‘w n authni ity 
Wa-'lijiiitlnn. "in ymir opini'iii,' 
he >ai(l. "do aniateur> realize the \\irele>^ 
• ►ppiirliiiiitie> iliai await tluni?” I'or a ni" 
nient 1 was >tiiniped 1 Then 1 replie<i. "Yes. 
with ju>t one but'. 1 think tlnit ;iinateur> 
tire well aware of the tiemend'>ii> e.\pan>i'iii 
fp' wirele>s thtit i" dtiily ,e<iini; on. 'I’liey real¬ 
ize that it i> ^weepiim the wairld like wild- 
lire. lll'T I d«i U' t think that they letdi/e 
what thi^ mcan^ t<i llh'iii -they (!•> not realize 
that they etiu ea>ily .eet the ’phitn.s' ihtit the 
tiild 'iffer.s. The> ’h;i\e the jump' on every 
one else, and they >honld realize Jiow that 


‘the fa.stest-ijrowinp held in the world' be¬ 
sides being a Uiscinatiiig hobby i> a wnder- 
fnl, "pportunitv-hilld field offering >plendi<l 
present advantiigi'—aiicl gniwing >" rapiilly 
that the future i> beyond cstimati"n 1" 

1 Winder if m:my amateurs have ever con- 
sidereil the ftict that what is to them a 
fascinating hobby i,- also a fa-'cinating pi'o- 
fe.ssioii. filled with big opportunities that they 
can easily share whenever tlicN- are ready 
t'l <lo >M. It’s only a short step for them now 
to a splendid field that :lie\ can jnit their 
hearts into—and offering a bigger future 
than old businesses which are overcr<»wded. 




Niitioiml Rutlm 
I ustit ittr. 


Big Opportunities Are Knocking — 
Are Some of Us Saying ''Please Go v 


Al'irr tin- c.'illn win; ^iarl<«l im- lhinkjn« alHitii 
tlli^ ntaitcr hail lift. I j'ltlol ilowii on mi> i*a<l ‘miir 
of lilt- it fill'' wliicli 1 hail reci'iiily iiiiii<i rr^atijini; 
wiri'li's.» ( spaDsioi). t)ti l.iiiil anil on ^t-a oppor 
tnnitio an- o|ii-iiini 4 . ami i vi ii uoatn hm *' lor win-' 
li-H^ an lnin^ fotiiip tvi r> ila\. .\o Poiilit >on loo 
liavi- rcail iln-'i- iti-in^. Imi I am «oitiu to liavt tlwin 
printed here liecau'e 1 want to mipii^^ iiimju you 
wliat ihi' treiiiemloij^ expaimiun can mean to \on. 

W'lun 1 nml every day how wirili-*^ < xp;iii'ioti 
i^ ^w<-ipinp over the wnld 1 oflt n ^ay to iiiN^elt, 
‘'Uiu' oppoi iiMiiiii ': are kiioekin;; 1 womler if aiiia- 
ttiir^ nalize that lin y can ca^lt in hiu "ii thi^ mow- 
ittj: fulil. W'liili- opjmrtnnitio knoek. I wonder if 
MiiiK aieii't '.ixiiiL:. *l'Ka''e c'o 'way and let me 
yleepV' (»f eoui M-. they aren't vhepiim h> ailj 
iiieaii'^. hut 1 want all of thinn to know jtot Imw 
eav\ it i> to lull> niiatify tor a field whieli i> nn- 
deiiiahly filleil with ;;riater ailv,iiitaKC> than iiio>t 
otliei> in the worhl today. 


and Let Me Sleep?” 

\vc tn.ake W'irelev'j ania/iii^;ly for anyone to 

learn cniipletely at h<jine in '.jiate time. 

TIum* are m.hh of ilie main iioint-s alx'iit thiv 
Institute and 1 ;ini '‘orr\ 1 haven't loom itp tell \<«u 
all of them. I ^l1onl<l like to tell yon ni()ri almtii 
oiir wonderful new niethoil< of teachiim. ahotn out 
reuiarkahle new invention, the ".Xatrometer," which 
each 'tndent ; 4 et^ and which almost cut> in half the 
time in-ci H^arv to leai ii \\ ireK" thorondhly. Tlteii 
too I'd like to tell yon alKiiii otir Miphnna. oiir Relay 
l,< a}.:ne. h'mploynient Servici. and alMnit onr >iiecial 
ea*“y-payiiu'nt plan, lint there i>» not enough room 
here to tell yon alMnii all tlie>e tliiimv >,o | am 
lioiim to a>k yon to write me for a tiew interest inn 
Inioklet We have gotten up. 

Write Me For Booklet 


Easy to Qualify 
In Spare Time at Home 

I want to tell yon -without ohli^ation to y;oiir>elf 
in any way nioi<- ahoiii wirele^v opportunities and 
linw you can take advantat;i' of lliem. I would like to 
tell von alHiiit onr Itiviiiuti-. Thi" National Radio 
Institute wa» the oriv;inal and \- today the old< 
and larui-^t ^eliool in Ameriea teaehinc' wireh-^K hy 
mail, ‘rile >:ov<-rnnn ni a11ow> onr i:radiiate>» live to 
ti-n iioint^ credit wluii takitm I'ir^t tirade tioverii 
mi'iit l.icen«»e i-xatniiiation*.. We havi- v;railnates in 
.'iliiiovt every part of the worhl who have nnickly 
(pialilied throneh the ^picial metho'l thrnngh which 


-- mail this coupon today 

Mr. Jamoft K. Smith, President, 

National Radio Institute. 

Dept, 16, Washington, D. 

Send me yonr I'RKK lu»ok. “W'irele."^. the ()pjM«rtnnil y 
of 'I'oday." '1*1-11 me aUmt yonr Institute and yon. 
.-pei'i.d short-time olTer. 

N.'inie ... 

\-e Occupation 

Addn-^.. 

City .State 


.A little coupon {-« heing put here so that you can 
save yoiirsili ironMe in ^eiiditiu for thi*. illu^tr.'ited 
iKioklet. **\\'ir<le^H. the t )|iporl unity of ‘Poday." Hy 
niailiim ihi" coupon yim will not lie olilii;aiing yoni- 
self in any way and no solicitor will call upon you. 
Rut the euiipou Tiw// hring you ^onie mighty intere.,t- 
ing factv alMiut W'irele^- < l|<poTiunities ami ;ilM»nt 
how yon can (piickly :iiid easily ipialify foi them- 
at home and in your spnre tinu-. 

\\ on*t von mail this little coupon at once? 
Whether yon are a junior Radio Amateur and want 
to learn all alnjut Wireless or whether yon arC 
anxious to fully unnlify so to eni»r the wirelesv 
proft-ssioti now in one of the title op|Mirtiinities 
open on land or oti sea write m<- for 
this iKioklet. .All that I ask is that \om 
write as s<M,u ;iy. po^-.iIp]i-. .And >itie<- 
then- is till iililigatioii why n<ii write 
im today! 


P. S. lly the way*, we are m.'iking a 
special ‘.hot t-time offer, for .i strictly 
limited time, in which we ar<* giving all 
new stjidt.iits otif complete new coursi- 
in Wireless Telephony l-'RKK. Alai] 
the coitiHin direct to me. today, and let 
me tell Volt aliont it 1>\ ri-tnrn nuiil. 

Mr. .lames E. Smith. I*resid«nt. The 
National Radio Institute, Dept, 16, 
Washington, I). C, 


What I Jotted Down 

Here are the items / jotted i/arcn on m.v ptid. 
shit^eiiKf hiKO ll'ireless is iiroTcina hy leaps mid 
hounds all over the a-ar/d. Let me tell von ic/nt/ 
this Teorld-xeide s:eeep of Tvire/ess e.rpmistoit 
iueaiis to Xih: and to your future. 

.\ $:JO,llilM.iUht .\iiirt lean iiir])oi.it imi has ln-eli rnlineil 
to I'Stalillsh wireles!, stations in every |iiii ( of lire ulohi*. 

Tile I', .'s. Merehaiit Marine o|H-iiite> tlioii>aiid.s oi 
ves.sels. W'iieles.s i> non a rieeessiiy on ships. 

The Cliieago Tiiliiaie now leerives foieigii nevv* hy 
wileless. Other papels aie I'alliog upon \Viieless too. 

Huge wiieh-ss st.it ions .O.- spiiiiglllg up all over the 
worhl. Saint .Nssise. l-'iaiKe; I'oihe.oiv. Ville .liiit. atol 
l.yon.'!. l-'iaiiee; Tekitig. Ciiioa; lo-iiev.t. Sw ii/,erhuhl; 
siiaiiahai. Cliiiia: KijI Ishiiuls; Wat saw. I'nlaiid aii«l 
these ate hiM a lew 

Many lailruati.s aie eulling npoii wireless to dlsi^aleh 
tiaiiis ai.il caii.v olt i-oiiiiiiiitiieaMoti Tin- l..iekiiv\.tlinii. 
'I'iie l.ouisvjllr \ Nashville. The I'.il)ildi.ni raellh-. The 
.Nashville. Cli.in.iiiiiii;..i iV St. I.ouls. aie some o/ them 
Nevv ^oik. I'|eO'l.iii*l. I'fileaui) an I Iteiroil are 

eoiioeeleil hy an iiilei-i‘i(.v vviiele>s serviee. 

Climirials ale heitig Inteleepled hy wneless through 
the I'ollee t h-pai Itnelit i»t Nevv ^oik. Malla'. I'hicaK". 
ami oiliei elties. 

Itiokeis. Itaiikers. .^lerehilllls. .Mariiitaetiirets ati>l 
other liUsilli-ss eotieeills .iie e.lllillg tipoil VVileless. .|olm 

NVatiamakei. (tiHHiveai Itnirhet Co.. Sia«iilai>l Oil I'o . 
Nevv ^oik Sloek KVeliailge. are oiilv a tew. 

l■■.lt•|lo•l s aie gel 1 ill;., '*aiket .uni Weather repot Is 
daily by vvileles^ ui all sections ot the eoiiniry. 

.New wirek^Ss stations aie .spiitigiiig iih In eveiv p.ot 
'.f .\iiieriea. Ueltasi. .Maine: Cape .May. N. . 1 .; K.ist 
PlnslM|ig)|. pji, : San !• ninel.seo. I’id.: Ilelell.l. .Mon 
tana; Seallle. Wasliinglon: .Molph'. .Mahatiia lliese are 
hilt a few. 

The Aerial .Mall Servireof the Tost Oltiee I»epaittnetit 
aliea'ly lias t:! 1.0110 slaiioio In ope) at ion. 

The .lapani-se are eorisl i uel iiig a iioweiliil slat Ion in 
the ttiieiil. 

.\ tilg nevv winders service Is being estalilislie<l he 
IWeeti laigl.ind .ii.<l Kraliee. 

The reileral Telegiaph Ce. i< estahlishitig u eoni 
pleie ehaiit of sijilions on the I’ueifH I'li.isr, 

^lessagl■s ate s'-ril ftorn the l*li li|>pjne Ishunk to 
Wasliiliglon tlli.lMNi miles i in II iiiiniiles 

Ihiily Wireless serviee t»e 1 »veeh the I‘n iteil Stilt i-s and 
.lapan Is in full o|»etiithm. St. .loliiis. Nevv Koninl 
land, is opeiating a large serviee. 

Ihinzlg. Ill i'airo]»«‘. is eaiiying on huge wireless 
Opel .It ions 

'riiree 1 1 eiiieiiilotis stilt Ions are oi»eraling on I ong 
Island id I'l.isThiimptnn. Port .lefTeison. and >aisl 
.Moiiehes. 

Soiiili .\tiietica is planning lo estah'.isli a eli.dn ot 
stiitlotis at Kin lie .laneiio. Aslillelon. Uneiios .\iii-s 

and .^lolltevIdi-o. 

Oin- single .\ttierii-iin eoneern ofTei' wiieless eom 
niiinieat loll t'eiwien the Cniled Slates and l-ratn-e. 
I'lriglalid. tdimiiiiv. .Noiwav. Iietitniiik. Sweden, l-in 
land. i*otiind. lloiioluln and .hipan. 

/IHi/ these are only a fete of the e.rntnpfes 
shoteina hote irieele.t.s e.rpansion is spreadino 
the rehole earth. It hrin<t< ytnt ontacinp 
opportuaitu's ami vidt eon mite easily arasp 
them. 


THIS ADVERTISEMENT APPEARED IN 1921 
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NOW IT PAYS ME GOOD MONEY 


JlSmithshoo'td'”^ 


Homno 


STAKf ^ 


HAP/O 






I will train you to CASH IN ON RADIO S 
spare time and full time OPPORTUNITIES 


MANY RADIO EXPERTS MAKE 
$30, SSO, $75 A WEEK 

Do Voii want to make more money? The world-wide uae 
of Itadlo tias made many opiwiunitle» for you to have 
a spare time or full time Uadio service business of your 
own. Three out of every four lumies In llie United States 
hare Itaillo seti \vhlL'h rcKUlarU rectulro repairs, serr- 
leink. new lubes, etc. Many sets arc olil and will soon 
be replaced by new niodvls. I will train yon at laitnc In 
your spare time to soil. Install scivice. all types Of 
lUdlo sets—to itari your own Uadlo business and build 
It up on money you make In your siiare time wnlie 
learning. Mali coupnn for my Bl-paKe trouk. Its Free— 
It shows «hat 1 bsve done for others. 

Get Ready Now for Your Owrs Radfo Business 
and for Jobs Like These 

l(adlo broadcastInK stations employ encliieers. operators, 
staliim manaKcrs and Pay up to Sj.nOO a year, 
time Kadio set servlrlnn pays as much us J200 to 
a year—full lime serrIrInR jobs bay as mnrh as S30. 
$50. $75 a week Many Radio Kxperts oum and operate 
their own full time or part lime Radio sales and serrlee 
businesses. Uadlo itianufaeliirers and jobbers employ 
testers. liisperJors, foremen, engineers, servicemen, pay* 
InK up to $6,000 a year. Uadlo operators on ships get 
good pay and see the world besides Automobile, police, 
aviation, commercial Uadlo. and loud .speaker systems 
are newer fields offering good opimriunities no^ and lor 
tire future. Television promises many goml jobs sjxm. 
Men I have trained arc holding good jobs In these 
branches of Uadlo. 


GET MY LESSON ON 
SUPERHETERODYNE PRINCIPLES FREE 

t vflll send you my 3$-page Ix>sson "Rroadeast. 
All "Wave and Television Super bet erorlyne He* 
cclver Principles*’ absolutely Free, lo prove to 
you that my Course Is practical, helpful, com 
plele. This fascinating lesson contains an anal¬ 
ysis of the superiority of the stiperbelerotlyne 
over other circuits: seuarate seetlons which cover 
the art Ion of preselectors, osrllhitors. mixer 
ami detector circuits, pentagrld converter rli- 
eulis. tracking, shielding, padding, all-wave 
receivers. I.F. ampliflers. special hroad- 
baml I F. channels for Televlalmi reception, etc. 
You t-an get this liesstm absolutely free simply 
by mHlIIng' tlic < ©upon now. 


Many Make $5, $10, $15 a Week Extra 
in Spare Time While Learning 

Almost every nolghhorhood tieeils a good spare tlnie 
serviceman. Tlie clay you enroll I start seiidiug you 
Extra Money Job Sheels. They 8ho^v you how to do 
Itadio repair jobs. Imw to rash In quickly. I hroughout 
your training 1 send yon plajis and Ideasjhat have made 
xood spare time money—from $‘ilK) to $>00 a year for 
hundreds of fellows. I send you s|»erial Uinllo equipment 
und show you Iww to conduct experiments and bulla 
circuits which Illustrate iiupurtant Radlo^ , ,, 

Training gives you PRACTICAL KXPI'.RIENCI* while 
learning. 

I Give You a Professional Servicing Instrument 

Here Is the instrument 
every Radio expert 
needs and wants -^n 
All Wave. All-Pnriiose 
Set Servicing Inslni- 
ment. It contains every 
thing necessary to 
n.e ,»ure A-l*. and D C. 
voltages and current; 
test tul>es. resist aiiee: 
adjust and align any set. Old or 
new. It satisfies your needs for profes* _ 
slonal sere Icing after you graduate—can help you make 
extra money servlcUig sets while training. 


J. E. SMtTH. President 
National Radio Institute 
Established 1014 
The man who has dlr^te'l' 
Ute home study traiu'.nt; 
of more men for ihe Radio 
industry titan any other 
man In America. 


Find Out What Radio Offers You — 

Get Mv 64-Paee Book Free 

Act Today. Mall ihe coupnn now for my Free lesson and 
my book ''Rich Rewards in Radio." Holh are free to 
anyone over 16 years old. .My liook points out Uadio's 
spare lime and full time oiiportuntiles and those coming 
ill Television; tells about my Training In Radio and 
Television; shows you letters from men 1 have trained, 
lelllng what they are doing and earning: shows you my 
.Money-back Agreement. Find out what Radio offers YOl ? 
MAIL THE CX>l*I*O.N’ in an envelope, or paste it on a 
penny postcard—NOW! 

J. E. SMITH, President 
National Radio Institute, Dept. 8CX 
Washington, D. C. 


MAIL FOR 64-PAGi BOOK FREE 


J. E. SMITH. President. Dept. 8CX 
Nationni Radio Institute. Wa.'^hinKton. D. C. 

Dear. Mr. Smith: Without obliKation. send me fr^ the Sample 
Lesson and your 64-PnPrc Ikiok “Rich Rewarils in Riidio. telhme 
ahuut spare time and full time Radio opportunities anti 
how 1 can train for them at home in spate time. (Please 
write plainly). 


NAME . age 


Please Say That You Saw It in R.^dio-CraFT 
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S^Y Felio\a/s 

C-e.r niTo 

--- firTo * 

llflLKl/^C- 'VitrufiBS 




■XJLijvu ^ 

lmLJ 

tL%J^ , ‘t AjiArOtCe K OmJ 

j^ iZ yNeBK s >tu ^ 
/tJL^^ CoYhb . ^ ^ 

Jv^a/tk 





.. (T 

a£«X»v 

<XAJU^J^Zaa^ . 



/Z^^t4L^Zi,4V\ ^ 

Q}jtXcskJ 

'^jt^LyCkA^ <A>i^ y^utyr- 


X>Cji/kf -itX^ ycXj 

SHdF > W<»rt K. 

J)lL^ ^ /kM^fu% 0 \s 
XtJFio<^ ^ cXa <4 
-6l^ U^»CLftXu*OLjf 

Ut^^J/ULA^ cCf /L444.^Jt/ 'f^-^, 

CtJt^ flAAJtA^ /r^UAjt ^ 

«e , OaaJ ChXm^ 

Jif ^4o^' tStrtA, i<yo\XtA^ mj 

CUu.aA Yf^JXA^Jt ^/fy IAJ-^a*/ 

Xq 

O“00 C-C^ (KATif^ C(m^ . 
•ijlUftA/ cMaa. <K X^LdUAAJL^ 

-''A\C,*\ CL»A-^ A AjLauP 

/f<cit« . ' 'f^*-0Aj XXj f 

fZ^ 

yX^A LJ ^/Uj A>V^9^ OJUlJP 

Xi^X 1^^%J ^ 

Ok '(^^^aaJmJU 

OH/ 


H. C. LEWIS, President 

Radio Division, COYNE ELECTRICAL SCHOOL 
Soo $. Paulina St., Dept. 3a-7H, Chicago, 111. 

Send me your Big Free Radio and Television Book, and tell me how 1 
too can make a success in Radio, 


Name . , 
A ddrc&ii , 
City .... 


.State. 


REPRODUCED FROM AN OLD ADVERTISEMENT 
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MANY OPPORTUNITIES 

FOR THE '■ 

COYNE TRAINED ^1^^ 

RADIO MAN 

Are You Ready fora Better Job-More Pay? 

Don’t be an untrained man. Let me show you how to get your start 
in Radio — a fast growing, live money-making industry. , 

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or 
Service and Installation Work—Broadcasting Station Operator—Wire- 
Ifess Operator on a Ship or Airplane or Sound Work — HUNDREDS 
OF OPPORTUNITIES for a real future in radio! 

12 Weeks of ShopTraining 

We don’t teach by book study. We train you on a great outlay of Radio, Television 
and Sound equipment — on scores of modern Radio Receivers, actual Broadcasting 
equipment, Television apparatus and Sound Reproduction equipment. Code ana 
Telegraph equipment, etc. You don’t need advanced education or previous experience. 

We give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all 
useless theory and only give that which is necessary you get a practical training in iz, 
weeks. Mail coupon for all facts about my school and training methods. 

TELEVISION‘"‘'PUBLIC ADDRESS 

Television is sure to come as a commercial industry. Rapid progress is now being J^de in 
developing this new field. It will offer opportunities to the man who is trained in Radio, ^re at 
Coyne you learn Television principles, and work on actual Television equipmeiff. ;^d1ic Addre^ 
Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field which 
is rapidly expanding. Prepare NOW for these wonderful opportunities. Learn Radio oound 
Work at COYNE on actual Sound Reproduction equipment. Not a home study course. 

SEND FOR DETAILS OF MY ELECTRIC REFRIGERATION 

“PAY AFTER 
GRADUATION ’ PLAN 



Mail the Coupon below and Til tell you about my 'Tay After 
Graduation"' Plan which has enabled hundreds of others to gel 
Coyne training with very little money. On this plan you can get 
your training firsts then take 18 months to complete your small 
monthly tuition payments starting 5 months after you begin 
training. Not a home study course. 

Mail the coupon for all details of this ‘‘Tuition Payment Plan. 

PRACTICAL WORK 

at COYNE in Chicago 

ACTUAL, PRACTICAL WORK. You build and service radio sets. 
You get training on real Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your own Tele¬ 
vision images over our Television equipment. You work on real 
Sound equipment. You learn Wireless Operating on Actual Code 
Practice apparatus. We don't waste time on useless th^ry. We 
give you the practical training you'll need for your start in Radio 
— in 12 short weeks. If you desire code, this requires additional 
time for which there is no extra charge. 

Mail Coupon Today for All the Facts 


AIR CONDITIONING 
AUTOMOBILE ELECTRICAL WORK 

Instruction now included at no extra cost. Here is your opportunity 
to learn these valuable allied lines without extra tuition charge. 

PART TIME EMPLOYMENT TO 
HELP YOU “EARN WHILE LEARNING” 

If you are short of money and need part time employment to help 

pay for your room and board while 
training, my Employment Depart¬ 
ment will help you get a part time job. 

GET THE FACTS 

Don't let lack of money prevent 
your sending in the Coupon. Mail 
the Coujxin today and I Will send 
you the Big FREE Coyne Book 
full of FACTS. 



H. C. LEWIS, Pres. 


RADIO DIVISION 


Founded 1899 


|| H. C. LEWIS Pres. 

Radio Division, Coyne Electrical School 

500 S. Paulina SU DepL 38-SH, Chtcaero. III. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and all 
details of your ‘Tay After Graduation]' Plan including valuable 
instruction in Electric Refrigeration, Air Conditioning and Auto¬ 
mobile Electrical Work. 


Coyne Electrical School 

500 S. Paulina St., Dept. 38-8H, Chicago, III. 


I 

I 

I 

I 

I 

I 

I 


^^ame . 


Address . 
City .... 


. State . 


Please Say That You Saw It in Radio-Craft 
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Dealer's Net Price, F. O. B. Green- 4 ^ 
wood. Miss. Si2c7>^x 12IAX 10^.5U 

Also available in sm«allcr ease for the 
radio man who docs not care to carry 
spare parts, tubes, etc., in same urfit* 


And Now! 

A Revolu tionary Set 
Analyzer 

25 Testing Instruments in 1 



t=- 


> ’* « ’ - 

■■ sr. T . * ‘WC-r 


SWREME 

SET 

ANALYZER 
MODEL 90 


Dealer's Net Price, F. O. B. Greenwood, 
Miss. Size 4 V^x9V4xll Shipping weight 
6 pounds. 


$ 78.50 


Responding to demand for a simple, yet 
more Hcxihle and complete set analyzer, 
the -Supreme'’ .Model 90 SET ANALYZER 
is offCTcd to the Radio service world. 
Simplified to ohly one meter of unique 
design never before available in any but 
the most expensive laborotoi^ equi p me n t, 
it measures both A. C. and D. c. voltages 
up to 900 volts, and currents up to 500 
milliamperes, and provides many readings 
and tests never before attempted with any 
other similar instrument. You owe it to 
yourself to compare -Supreme" advan¬ 
tages with any other set analyzer you 
may be considering! 


Again Acclaimed 

“SUPREME” 

Another RMA Show — Another Triumph 

Standing the acid test of daily actual use in the hands 
of thousands of radio engineers and service men the 
country over, meeting every service requirement in a 
constantly changing field, the 

SUPREME 

[ Radio Diaqnometer | 

MODEL - 400 - H 

remains 

UNAPPROACHED! UNCHALLENGED! 


Moit flood tiittrihutors carry the corrtplete 
line o) Supreme products in stock, inc/uJ- 
inj* #/it» Model SO Tithe Tester, Model 10 
Ohmmeter. Model 17 Tube Checker, a« 
teetlas the DiaHnometer.andSet Ana/vzer, 
if yoiirr Cunttot suppfy you, use or tier 
coupon to theri&ht. 


SUPREME 

I Testing Instruments j 

'SUPR-EMI BY COMPAHIJON* 


UNCHANGED! 4 




—except for the addition of 
Pentode Testing to its almost 
limitless servicing functions! 


Again the SUPREME DIAGNOMETER MODEL 
400-B at the RMA Show was readily conceded by engi-> 
neers from all parts of the globe to be the unrivalled 
leader in the field of radio service instruments. Radio 
dealers, manufacturers, technicians and service men, 
in ever-increasing numbers are demanding the 
SUPREME DIAGNOMETER because: 


1 Its unique design is outstanding a guarantee against 
.obsolescence, 

2 rugged construction prevents break-down insuring 
accurate operation at all times. 

It is the one service instrument capable <»f making every 
necessary test—none other so complete. 

A It pays for itself in a few* months—faster and more ac- 
curate servicing means greater profits. 

S it provides maximum efficiency with utmost sunplicity 
• —pictorial diagrams of every test suppliixJ with each 

instrument. 

6 It creates satisfied customers—provides a laboratory 
• method for the solution of every service problem. 

^ It provides the greatest amount of test equipment* in 
^ • the least possible space at the lowest cost per service 
unit—The service units contained in the Supreme 
Dtagnometer, if purchased separately, would cost inanv 
times its price. 


Make your Service De¬ 
partment outstanding 
Modernize with the SU¬ 
PREME DIAGNOMETER 
and watch your profits 
grow. 

SUPREME 

INSTRUMENTS 

CORPORATION 

GREENWOOD, MISS. 

Distributors in All Principal Cities^ 
Service Depots in New York, 
Philadelphia, Pittsburgh, 
Chicago, Kansas City, 
Seattle, Toronto, San 
Francisco. 


Supreme Instrumentii Corp. 

J7f Supreme Bldg., 

Greenwood, Mississippi 

Please ship Supreme Test Instrument 
checked hclow: 

.Model 40a-B niagnom»‘t« r 

Net Cash IIJ9.50 

.Time Payment Plan-—Cash 
and 8 monthly payments of $15.00 each 

.Model 90 Set Analyrer 

Net Cash only $78,50 

.All prices are F. O. B. CrevnvvnfHl. Miss. 
No Dealer's discount. 

Date Shipment desired 
Signed 
I'irm Name 


Street Address. 


City 

State . .. 

Please fliee three or more batik or trade 
references and names of Jistrihislors jrftm 
ti-hom most purchases are made. 


THIS ADVERTISEMENT APPEARED IN 1930 
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“I am particularly glad to see 
SUPREME introduce so efficient: 
and reliable an instrument as the 
Model 541 Set Tester—and so ex¬ 
tremely efficient for all types of 
service work.” 


Chief Engineer 

THE HALLl grafters, INC 


S OME of America’s finest radio 
engineers . . . men who work 
daily with test instruments costing 
thousands of dollars . . . certainly 
know fine instruments. They recog¬ 
nize superiority in accuracy ... in 
quality. That’s why these same men 
who use the best laboratory instru¬ 
ments available acclaim Supreme 
instruments — the instruments for 
your service laboratory. 

Too, Supreme instruments are 
easy to own. Your parts jobbers sell 
them for only a few dollars down — 
balance in monthly payments — on 
S. I. C. terms, the world’s easiest 
installment terms! 

JUST OFF THE PRESS ! 

FREE Illustrated 1938 Catalog. Write for It! 


”1 was leally amazed at the excellence and flex¬ 
ibility of Model 551 Analyzer, considering its 
very low price. A serviceman entering a nomc 
with it should certainly present all the ear¬ 
marks of competence and ability.” 




President 

McMURDO SILVER CORP, 


“I have found Model 570 Signal Generator 
meets all requirements to an excellent degree, 
and I can well recommend it to those contem¬ 
plating the purchase of such an instrument.” 


FREE "Adequately Equipped Shop” Certificate 

Send for the free booklet explaining how 
you can qualify for a Supreme “Adequately 
Equipped Shop” Certificate. 


Directing Engineer 

RADIO TRAINING ASS’N. OF AMERICA 


INSTRUMENTS CORP 


GREENWOOD, MISSISSIPPI * U. S. A. 

Export Dept.: Associated Exporters Co., 145 W. 45th St., New York City_Cable Address; LOPREH, New York 


Please Say That You Saw it in R.xdiO-Craft 
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We levate Dealers 


—who recognize the relationship of quality 
to profits to ask us about the Sylvania fran¬ 
chise and the better business building plan. 
It will be worth your while to investigate 
regardless of your present connexions. 


Types ; S 01'A, S 99 Large Base> S 99 Smalt Base 




SYLVANIA PRODUCTS CO. 


Qtiswer to the Question-- 

' HOW GOOD CAN A RADIO 
TUBE REALLY BE MADE 


^YLVANIA tubes are not made simply to sell but, first of 
all to perform. If you have had experience with tubes 
of questionable quality, this simple statement of a faX will go 
far in accounting to you for the big difference in quality of 
tone, sensitivity and volume that you will notice immediately 
you install Sylvanias in your receiving set. 


The fundamental reason for the extra measure of perform¬ 
ance that Sylvania tubes deliver is easily understood when you 
consider the attitude of the makers to their produX. They 
know beyond any question of doubt that the future of radio 
depends on liow good its equipment is made — not how cheap. 


Sylvania tubes are made by a close knit organization that has 
been identified u iih tlie manufaXure of superior quality elec¬ 
trical produXs for many years. ^ ou are invited to investigate 
Its responsibility through any of the commercial agencies- 


To demonstrate to yourself how good a radio tube really can 
be made, compare Sylvania performance with that of any 
other tube you may hold in high esteem. Both the manufac¬ 
turers and the dealers guarantee of complete satisfaXion is an 
obligation that will be upheld under any and all conditions. 


THIS ADVERTISEMENT APPEARED IN 1925 

































Please Say That You Saxo It in Radio-Graft 


What’s in a 
S, NAME? d. 


When the name is Syivania, 
the answer^now and always— 
is quaiity 

Radio since its birth has seen many changes 
—improvements that ha'ce raised the indus- 
tr)’ to its present high standing in the world 
of business. 

But the quality of Syivania radio tubes 
has never changed. For ever since the first 
Syivania tube was made—^back in the days 
when radio first became commercially im¬ 
portant—Syivania engineers have insisted 
on perfeaion by ''set-testing” each tube be¬ 
fore it is okayed for shipment. 

This consistent quality has shown itself 
in the sales recognition which the public has 
accorded Syivania. That’s why the name 
Syivania means profits for you! Hygrade 
Syivania Corporation, Emporium, Pa. 

FREE OFFER: Send to Dept. RCJ, Hygrade Syivania 
Cofp., Emporium. Pa., for a free three-month sub¬ 
scription to Syivania News. Don t miss this offer 
every issue of Syivania New s is full of helpful radio 
information! 


SYLVANIA 

THE SET-TESTED RADIO TUBE 
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The New CROSLEY Variable Condenser 

**Better — Costs Less * * 

MODEL “C’» 

The principle oi this instrument 
needs no introduction Thousands 
of the Crosicy Model **A” Con¬ 
densers have been sol<l with uni¬ 
form satisfaction The Model 
“A** is conservatively rated at 
-0005 Mf. The new Model “C” 
is^conscrvatively rated at .0012 

W hile the Model **A** was made 
with wood frame and Ianiinate<t 
wood plates the new 
Model 

g 1^0 u n 4 porcelain 
plates with die cast frame. It is 
as efficient a piece of apparatus as 
you could desire. For tuning 
C.W. and for power transmission 
it cannot be equalled. It is tested 
on one thousand volts before 
shipment. No body or hand ca¬ 
pacity. Low resistance due to ab¬ 
sence of spring contacts, copper 
plates, brass binding posts, etc. 

VVe call it the “sensation** of radio—*‘Bcltcr— 

Costs Less".. 

Every CROSLEY VARIABLE CONDENSER 
IS GUARANTEED to give absolute satisfac¬ 
tion or money refunded. 

The CROSLEY VARIABLE CONDENSER is 
now made in three styles: 



Model 

Model **B'* 
Model 


Model “A*' with wood frame and laminated 
wood plates. 

Model "B“ with wood plates and die cast 
frame. 

(Both models have the same capacity— 
.0005.) 

Model *‘C’’ as illustrated — capacity .001—por¬ 
celain plates, die cast frame, etc. 

Prices as follows: 

Without knob. With knob With knob and dial 
and dial and dial mounted in cabinet 

U-25 ^1.75 12.60 

- 1-75 2.25 3.00 

2-25 2.75 3.60 


Crosicy Cabinets 


Crosley Detector Units 



..?^.50 to 110.60 


Crosley Variometer 
Parts 



Consists of two stators, one rotor, the neces¬ 
sary hardware as shown in illustration. Shaft 
for knob and dial is 3/16*' diameter. The 
wood parts are furnished cither in poplar or 
mahogany. Price of V'^ariometcr parts, using 
poplar wood, |1.50. If wood parts are made 

of mahogany . $1,75 

Crosley Vario- 

Couplers 

Consists of formica 
tube, rotor and brass 
hardware. Price, com¬ 
plete as shown in illus¬ 
tration not wound or 
assembled, $1,50. Stator 
only . 40c 




FurnishH completely wired and mounted as 
shown in illustration or in knocked down 
form. Price completely assembled $7.60. Price 
of all parts including formica or other panel 
of high grade dielectric composition, not 
drilled . $6,00 

Crosley Rheostats 


Complete with Icnob, point¬ 
ers, etc., as shown in il¬ 
lustration. 


Model **A**~overaII 
diameter 1$^". Re¬ 
sistance 7 ohms, one 
ampere without heat¬ 
ing. Price .60o 


Model “B**—Resistance 4 
ohms, 3 amperes without 
heating. Price .$1.25 



CROSLEY 
V-T Socket " 60 c* 

**Better — Costs Less** 


The biggest 
selling socket 
on the market. 
Practically un¬ 
breakable. For 
cither base or 
panel mount 
ing. Made of 
one piece por¬ 
celain. no met¬ 
al shell, hence 
no ground 
hum. Better— 
and costs only 



Harko Radio Receiver 


k The moat 

W compact and 

complete ef¬ 
ficient crystal 
r c c c iving 
outfit on the 
market Will 
tunc from 
200 to 600 
^ meters bring- 
Y ‘n spark, 
voice and 
. —“T* music with 

amateur antenna. A wonderful little instru* 

mcni. Price complete with battery, etc., $9.00, 
One thousand ohm single h«d set, 125 feet 
antenna wire regulators, etc., $6.00 extra. 

Complete outfit . $16.00 


Harko Senior Radio 
Receiver 




Complete tuner .^nd audion detector assembled 
on a formica or other high grade dielectric 
panel, mounted complete in mahogany finish 
cabinet. Range, 150 to 600 meters, non-regen- 
ative hook-up. Price without battery, tube 
or phones . $16.00 


Crosley Two Step 
Amplifier 




Complete with amplifying transformers, sockets, 
rheostats, switch.- binding posts, etc., mounted 
on formica panel in mahogany finished cabi¬ 
net. Price complete as shown in illustra- 
fon . $25.00 


Every article guaranteed to give absolute satisfaction or money 

refunded. If your dealer can’t supply you, send us his name 
and order direct. 

Dealers and Distributors. Every item shown above should be 
m your stock. Write for proposition. 


CROSLEY MFC. 


Radio Dept R.7 CINCINNATI, 0. 


THIS ADVERTISEMENT APPEARED IN 1922 
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AS EASY TO TUNE 

AS SOUNDING YOUR HORN ... 



24 - 

'The lowest priced push-button tuning 
automobile radio 


FIVER ROAMIO 

The famous CrosIe>' Fiver Roamio with 
conveiitiuuul luuiiig is also available at 


1. lliglicst signal to noise 
ratio in emy 5 tube radio. 

2. Full size, full wave, vi- 
l»raU>r transformer for 
long life. 

3.. 5 Octal base tubes in 
standard circuit. 

4. Antenna system de¬ 
signed to comiwnsate 
for any tyi»e antenna. 

5. Fully oqui|»|>ed with dis¬ 
tributor compressor and 
generator condenser. 

6. Easy to read, edge- 
lighted. slide rule typo 
dial. 

7. Full automatic volume 
control. 

B. Lo^v battery drain. 

9. Siidicient volume to l*e heard at any speed 

10. Single tinil, easily and cinickly installed, 
in any car. 


(l*riets slighllv higher in South 
and Wesl^) 



Last year Crosley startled the radio world with (he most sensational value 
in (he aiUomobile radio field — a set selling for less than §20 . . . and car 
radio sales skyrocketed (^) a new high. Now ’ Crosley again scoops the 
i!idus(ry with another record-breaking sales-leader — (be Safety-Tune hiver 
Itoainio with automatic push-button tuning/or only $2^,95! Your favorite 
stations can be ()re-selected and ihe pusli-biittons set in a few minutes . . . 
and the safety-tuning inechaiiism is instantaneous. Here is Ibe best in 
car radio recejition and tuning at a pric-e that every car owner can altoid 
to pa>. See and hear The Crosle> Safcl y-Tiine Fiver Uoamio at your nearest 
Crosley dealer today. Have him install it in >our car wiiile you wait. 

THE CROSLEY RADIO CORPORATION - CINCINNATI 

row FX CROSLEY, Jr.. Pres. iLimr tif “f lSlution*s Stofi‘on”-WLW'-r>0n.000 watl»-T0 on your dial 


YOU’RE THERE WITH A 


Please Sa]/ That Yo7( Saw It in RadiO-Craft 
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Buy Reliable Radio Apparatus 


Wireless Transformers 

Thordarson Type R 



Amp. 
1 to 
2^ to 


For use on lOS lo 115- 
rolt altcrttat)n<( curr«‘nt. 
60 cycli;>. CjKtietaJly &c- 
cirpted tlie Otajidard 

trausfoTinc-r for aruaUur 
transmit! me. rrotriUed 
ttltli adjustable maenoiic 
leakage eap which (.>0(1- 
troSs primary input 

Klvlne a wide ranee of 
aniperaee and permit- 

tine easy adjustment lo 
point of resonance. No 
impedance or choke coll 
necessary in primary 

tncuit. Ship. wt,. 35 and 
55 lbs. 

Sec. Volt Price 
6 10.000 $ 21.00 

14 25,000 38.00 



Art. \o. K. V. A. 

63R630 ^ 

63R632 1 

Thordarson Type R, S. Transformer 

This type differ* from the svell known model shown 
above nnly In that Jt does not hare die mljustable 
mameUc shunt. All other features of .sturdy, com- 
Po>'t constiuctloii and correct electrical rharacter- 
Isllcs aro the same. For use on lu5 to 120 volt 
60 “Tfcle alternating current. 

Art No. K. V. A. Sec. Volts Ship. wt. Price 

63R633 M i.oOii 15 lbs. $10 00 

63R634 Vi 10.000 25 lbs. 19 00 

63.1635 1 15. 000 35 lbs. _ M 50 

Kick Back Preventer 

63R5358~Prcv^t8 hlfb 
frequency surges from 
discharging back into 
power line. A necessity 
when power transformer 
is supplied frnm city 
mains. Jwo lOOO-ohm rcsist.'ince rods. M.'ihoeany 
finished base. Connections of strip copperCA fifl 
Ship. wt,. 4 lbs. Price . . 

Variable Transmitting Condenser — 
Oil Immersed 

S3R620— cn oil immersed variable 
j^ondenser for use with all makes of 
transformers up to 1 K. W.. 25.000 
yojts. phenol flbro dielectric, corru¬ 
gated aluminum separators allow 
circulation of oil to keep down 
heating. Plat aluminum sheet elec¬ 
trodes with rounded corners. Varia¬ 
ble in ten steps of .0009 .\T. F. eoch 
from .0018 M. K. to .009 M F. 

Kspeclally designed to prevent cor* 
onn lo^se.H and brush illschaTge. 
on Included. Ship. wt .Coe; AO 
35 lbs. iTlco . 

Wireless Spark Coils 

For use on dry cells or storage 
batteries. Properly adjusted the 
half, inch coil has a scndliie rann- 
of from 2 to 5 miles, the one•>Inch 
coll 5 10 10 miles, ifhip. wt-. 0 
nnd 8 lbs. 

63R5I26 — Half 

63 r's 127—V ■ inch' ‘ coil. 5.95 

Spark Coil Transmitting Condenser 

63RS348— iJcslgned for " 

use with spark roll sets. 
dielectric of 5—size, 5x7 / 1 ^1 

Trfioto plates. M.'ihogany ^ 

finished case. Permits 
working on 200 meter 
wave. Fhlp. wt.. 3 lbs. Price.. . $1.48 





Murdock Improved Antenna Switch 



6>3RSM3 —• A large, 
Rturdy. well built 
'•change Over” switch 
suitable for use on 
sets Up to 1 K. \V. 
Mahogany finish base. 
Improved support, cop¬ 
per blades. Fitted with 
third blade to d I scon- 
neci receiver when 
Bending. Ship. 

2V^ pounds ^ ' 
IMce.. 


$4.30 


Zinc Spark Gap 

63R535(1—For use with — 

spark coll transmitters. 

Pane Is moulded composi¬ 
tion. Metal Parts are 
Plated and polished. Can 
be used with colls up to 
4 Inches, ship, wt . 2 
pounds. Price. $1.10 




Radiator 
Spark Gap 

^R535l —Micrometer ad¬ 
justment Electrodes of 
zinc. Cooling vanes alumi. 
ntira. Metal parts nickel 
plated. U.ise glazed 
porcelain. Will handle 
over 1 K. \V. Weight. 
2 Jhs . $2.30 


ORDER DIRECT FROM THIS PAGE 


Combined Detector and Two Stage Amplifier 

This instrument with the proper accessory instru¬ 
ments has the broadest possible range. So sensitive 
is it that even with an indoor aerial such as our 
loop antenna 63RG50 messages may be received from 
stations hundreds of miles distant. Combined with 
our Regenerative set and two variable condensers and 
tlie proper couplers and loaders with a good outdoor 
aerial> its range is increased to equal the best com¬ 
mercial stations. Ha.s one detector and two ampli¬ 
fier circuits. Standard tube sockets, grid condenser 
in detector circuit, two amplification transformers, 
three jacks and one plug so that any desired circuit 
nmy be used. Rakclitc panel in. high, in. 
wide. High grade weathered oak finish cabinet with 
hinged top making interior easily accessible. Rind¬ 
ing pest connections for batteries and conplcrs. 
Hiriding post.* bl.ick oxidized finish. No tubes, bat¬ 
teries or phones includes). Shipping weight, 18 lbs. 
63R615 — Price . $73.£0 



Commercial Type Oscillation 
516.50 Transformer 



63RG4B—signed to glvo 
vtBve ranges both above and 
lelo^r 200 nietora Solid 
cotiper windings on • For¬ 
mica” supports 10'A In. 
diarn. primary of six turns 
No. 3 wire O'? In. dlatn., 
secondary of twelve turns 
.\o. 5 wire. Mahogany fln- 
Isheil woodwork. Two helix 
clips included. Ship. wt.. 
26 poi.nds. Trice. . $ 16.50 


Murdock Oscillation Transformer 

$4.75 



63 R5155—Permit* sharp 
tuning on 200 meter wave. 

Can be uned on sets up 'o 
1 K. W. Prlninry and 
-Secondary windings of edge¬ 
wise wound copper ribbou. 

Coupling varied by hinge. 

Wilpplng welvhi. 8 lbs. 

I’llce . $4.75 

Universal Spark Gap Mot^ 

63R5624— A ruKCed high grade mo¬ 
tor for spark gaps, running sewing 
ni.'ichlnes. fans, small lathes, buf- 
feiTj. enury wheeb, etc. Running 
idle will make 8.000 R.F.M. Will 
make about 4.500 R.P. M. with 
electrode shown below. Will op¬ 
erate on 100-12.5-volt A. C. or D. f'. 
current. black en.-imc1 finish. 
Height, over all, 5*^ in. Vi in. shaft, extends "4 m. 
W-ll diwtk’p about 1/20 II. P. SnpuUed wiihCQ cn 
l-ln. grooved pu ll ey. Sh i p, wt,. 8 lbs Price 

Spark Gap Electrodes 

C3R5625—Saw tooth rotor, 5?i In. 
diara.; of machined east alumi¬ 
num with bakclito renter gtid 

brass bushing to fit H*inch shaft. 

Two adjustable stationary elec- 
trode.B, Tlds set togeihcr with 

unircrsal motor iblod alow, 
mounted on a «ubstant]al base 
will make a hlcli grade rotary 

s^rk gap. Ship. wL CA 

m IL'S. Price, set. . 





Improved 
Model 
Rotary 
Spark Gap 

Flat pure cop- 


puro cop¬ 
per electrodes 
avoid pitting. 
Width of break 
a d j u 8 t a ble. 
Strong breeze 
generated by rn- 

quicklj- qucnchw spark, thereby Mlowfng trommb! 
tlon >f wave of low decreiuent. All conducting met¬ 
al mounted on lonnlca. Easily handles 40.000 
volts without endangering motor wladlngs <‘on- 

?!;?k Tchkfgm ■ 

263R5I42—K. W. size. 1/20 HP. Universal mo- 
115 volt current. Speed 4.0n0 

263R5I43—1 K. \V. giro. \/l2 H.P. Universal mn- 
115-volt current. Fpeed 5 000 

n.P.M. Price . $1895 

Ground Switch 

63R53S»—600 volt. 100 
ampere double throw 
single-pole switch on 
insulating base. For 

grounding aerial when not m use. Ground wire 

should be 4 gauge. Ship. wt.. 5 Ibs.fl 
Price . .. 




as 

d w 

$3,78 


Ground Rod 


63R1 08 1 —Iron Ground Rod: lengtli. 6 ft. Heavily 
galvanized. A ground rod Is necessary witli every 
ftauto outfit to Insi're a perfect ground con- 
tact. Shipping weight. 4 Iba. Price each... 


Double Action Wireless Key 

63RS3S6—Double action which 
makes for speed. Will Im¬ 
prove your sending and lends 
indirlduallty. lairge stajid- 
ards, formica knob, heavy 
a; Ivor contacts suitable Tt 
uso up to 2 K. W. Mounted 
cn durable and heavy formica base. Metal CA irC 
part* nickel platevl. »hlp. wt., IH lbs. Price. 

Standard Wireless Key 

63RS352—A high grade key ~ 

made pf heavy lacquered 
brass. Large hardened con¬ 



tact points. .Slilp A Q 
wt.. 1 lb Price. 





Steel Lever Keys 

Shipping wt,. H oz. 

63R1739 — Leg Key with legs to 
go tliruu.h table or^l QC 
desk. Price, each.. spl.OD 
<3RI74| — l>eglcss Key to screw 
to top of table or desk. Price 
_ each . $1.97 

Wireless 
Practice 
Set 

Beginners! 

Learn tho 
Code! 

wireless must know the code. 
Without It, it is impos.slblo to understand the aig- 
jirIs. Send for a wireless practice set mid see how 
easy it Is to learn the code. Fet consists of a key 
and buzzer nmunted on a polished wood bas3. Buzzi r 
reproduces accurately the high pitched sounds of 
wireless stations. Connect a dry battery to the bind¬ 
ing posts on the set by means of a short piece of 
wire, press the handle of Uie key and buzzing sound 
will bo produced. In a very short time your ear 
wUl becomo accustomed to the v.arlous combinations 
of dots and dashes representing different letter* and 
numerals. Practice until you can understand the 
signals at the speed sent by average stations and you 
ha VO completed the most difficult part of wlrpfess 
telegraphy. A very good way to learn the code quick¬ 
ly U to place two of these sets In separate room] 
with an operator at each set and practice sending sig¬ 
nals back and forth. Chart Included with each set. 
Base size. 7x4V* Inches. Shipping weight, 3 pound*. 
63 R 1750—Wireless Practice set, 


$2,10 


Standard Type 
Transformer 

Operates only when con¬ 
nected onto alternating cur¬ 
rent line of 100 tu 125 volts, 
60 tor 133 cycles. 100 watt 
Transformer producas 1to 
24 .volts, 150 watt 1to JO 
volts In steps of volt* 

each, and In addition can 

- - produce constant voltac'i, ?o 

that a number of different voltage* can be drawn 
at the same time. Fitted with 7 ft. cord and at¬ 
taching Plug. 

f3RI697—fapaclty, loo watts. Ship. wt.,CA 1C 

10 pounds. Price . 

C3RI699~Capaclty, 150 watts.' Ship. ' wt.< 

13 pounds. Price. . 



$5.95 


American Ignitor 
Dry Cell 

T\'o guarantee that those batteries wi l 
reach you fresh and will give you all the 
service you have a right to expect of the 
best 2 It by 6-lnch drv cell made. De¬ 
signed especially for heavy duty work. 
For Ignition work on gas engines, auto¬ 
mobiles. motor boats, etc. Average welKlit. 
- pounds. Eizo. 2M by 6 Inches. Average 
Initial amperage. 25 to 30 amperes. 
63R250t— ^ 

Price, each . o tC 

f^3R2502—Price, per dozen .' $430 
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APRIL RADIO.CRAFT 

The annual SPECIAL ELECTRONICS NUMBER will con¬ 
tain not only many articles of exceptional interest to experi¬ 
menters and practitioners in the electronics field but also 
numerous articles on other allied fields of radios and of course 
as usual, the various monthly departments. This issue will tell 
you about new developments in electronic music, test equip¬ 
ment, sound apparatus, and radio in general. Also in April 
“B.-C.” will appear an unusually informative article for the 
Service Man; and another on a 10-tube all-wave receiver for 
the set builder; a third on an “expressor” for Public Address 
specialists; and, finally, several departments which due to 
lack of space do not appear in this March issue. All these and 
much more will be found in the forthcoming April issue of 
Radio-Craft, 
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An liditorial by HUGO GERNSBACK. 

^HEN Ilcinrich Heilz performed his epoth-making experiments during the 
^ years 1887-’88 in Frankfurt. Germany, lie little dreamt what a tremendous 
force he was about to loose upon hunuinitv. 

Ir is unfortunate that this illustrious scientist has had so little recognition, 
and. indeed, the proverbial man in the street does not even know his name. 

Most people think that Marconi is the man responsible for radio. Of course. 

.Marconi is responsible for the practical application of radio, but it was Hertz 
who laid the ground work; and it is a fact that he did all the research work 
upon which modern radio is liased. .^s time goes on. we must marvel more and more at the ne 
inendous insight which I lertz had into radio physics, for many oi the iirinciples which he dis- 
covered are ])einp^ used only of late. 

'riuis for instance short waves were first used by Hertz onl> to be discarded when radio 
rot under way. and hut lately ‘Rediscovered.” The art of radio advanced along orthodox hues 
the same as any other art, and the process was just as painful, hut as regular, as in other arts. 
It is a!wavs an easy matter to look hack u])Oii what has gone he lore, and laugh at the mistakes 
which were made when we were still groping in the dark. From otir elevated height ni look¬ 
ing backwards over 50 years of radio, it would he easy to point out the mistakes, the tallacies 

and the blunders which were committed during the entire development stage ot the hrst halt- 
century of radio. 

The pity of it is that the hard work which went into the art of radio, and which contribured 
so largelv to its present state of development, is not recognized hy most of us in tins latter 
day. Maiiv arc the heroes of radio who are hnried m darkness, and who have had little rec¬ 
ognition, ff any. Indeed, it perhaps would he pointless to give a list of the men whose illustrious 
work made radio what it is today, in an article of this type. Ours is an ini]>atient world which 
is not concerned with names and personalities, hui which wishes only to see the lesults ot then 
laliors, d'his is most iinfortunate, hut it has ever been thus with pioneers, and those who have 
slaved and given their best to make a new art possible. 

•\s a small monument to those who gave their el fort and best years to the development ot 
radio, this issue of Radio-Craft has been dedicatee 1. 

Radio would not he what it is today without those valiant souls who stayed up night after 
night, and often wrecked their health, but who gave us and posterity i)rescnt-day radio. 

It is to these iinsimg. uncrowned men, who deserve some recognition (even if it is only iii 
reading their name for the first time, as perhaps you will when perusing this Jubilee Souvenir 
Nu.vtbek of Radio-Craft) that this issue is dedicated. 

While it has not been possible to give as much space as we had hoped to all radio pioneers, 
we believe we have included in this issue of Radio-Craft almost every radio personahly whose 
‘1 work has gone into modern radio. 

And I, for one, believe and sincerely hope that if you are at all interested iii radio, you will 
■ find time to peruse the entire issue, if for no other purpose than to engrave on yotir niemory 
those names of radio men, without vvliom radio would not have developed into the miraculous 
I art which has become so tremendous a part ot our daily lives. 

And it is to those men, to their tireless ellorts, and to their work, to whom I dedicate this, 
I ilie luBiLEE SouvENiK Mu.MBEKof Rodio-Craft. 
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HOW tnodern broadcasting grew from the experiments of a 
Pennsylvania amateur, conducted shortly after the World 
Mar, to a mammoth industry is told in the following article, 

H. LESSEM 
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N ORDER TO TRACE broad^ 
casting's growth, one must 
first arrive at a definition of 
the term. Do we include the 
experiments of Hertz and 
Loomis? Did broadcasting 
commence with Marconi, de 
Forest or with Conrad's transmissions? 

For the purposes of this article, a 
rather definite distinction must be 
drawn between bona-fide broadcasting 
and the mere transmission of signals 
(be they voice, music or Morse) by 
wireless means. 

A DEFINITION 

In its exact sense, the term ‘‘broad- 
casting" includes only such signals as 
are sent out by means of radio waves 
for general recepti(yn, A signal directed 
from one point to another in code so 
that it is unintelligible except to a cer¬ 
tain or restricted few, is certainly not 
“broadcast" as the average individual 
or listener-in would define it. 

His conception of “broadcasting'" 
would refer more specifically to speech 
or music sent out for the information, 
entertainment or education of the gen¬ 
eral public,—consequently, broadcast¬ 
ing as America knows it today may be 
said to have had its true birth early in 
1907 — when de Purest constructed the 
first means of modulating an arc trans¬ 
mitter with voice impulses and began 
sotind broadcasting from atop the 12- 
story Terminal Building at 42nd St. 
and Park Ave., in New York City. 

So successful were the results that 
de Forest's company soon received an 
order for an installation on a private 
de luxe yacht, which was quickly fol¬ 
lowed by the sale of 24 complete radio¬ 
phone stations to the U. S. Navy for 
installation on battleships. It is inter¬ 
esting to note that the latter units were 
sold with a positive guarantee of 5 miles 
reliable range, although actual operat¬ 
ing tests showed them to be consistently 
good over a distance of 26 miles. 

In 1908, de Forest went to France 
and installed his radiophone trans¬ 
mitter atop the Eiffel Tower, from 
where he broadcast phonograph music. 
Reports of this test showed that he was 
heard as far as 500 miles, — a feat which 
a few more modern stations could not 
duplicate today. 

In January 1910, the De Forest Radio 
Telephone Company began a series of 
broadcasts, employing actual singers 
and grand opera stars to provide the 
programs. The first grand opera broad¬ 
cast W'as a “double-featiire", Pagliaccl 
and Cavalieria Rnsticana, and Caruso 
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The major steps in the transformation of ‘'wireless" to 
“radio", ethereal chaos to orderly regulation with side 
excursions into studio technique are here chronicled. 


sang in the latter. These efforts and the 
talent were wasted, however, for it 
was too soon for broadcasting. Only 
amateur wireless operators had re¬ 
ceiving sets and they were very few in 
-* number at that time. 

And so for a while broadcasting lay 
dormant, until the day when it would 
catch the public's imagination like w^ild- 
fire and create an insatiable demand for 
receivers and parts. In the interim, dur¬ 
ing the early part of the World War to 
be exact, the A, T. & T. Company was 
conducting a series of tests and making 
developments in wireless telephone 
transmissions, for the purpose of pro¬ 
viding facilities for long-distance tele¬ 
phone communication without wires. 
They had purchased the sole rights to 
de Forest's audion tube, perfected modu¬ 
lation systems (the vacuum tube as an 
oscillator was already discovered by 
both de Forest and Armstrong), and 
were finally successful in broadcasting 
telephone speech clearly and reliably 
over long distances. By the latter part 
of 1915, telephone conversations were 
broadcast across the Atlantic,—to illus¬ 
trate how far their progress had gone. 
These early researches were destined to 
be the basis for future broadcast sta¬ 
tion design,—^without them, broadcast¬ 
ing would have certainly been later in 
coming to the fore. 

AN INTRODUCTION — KDKA 

In 1919, Dr. Frank Conrad—amateur 
and W’estinghouse engineer—began to 
broadcast programs from his station 
which was located in the garage at the 
rear of his house in Pittsburgh. The pro¬ 
grams consisted mainly of phonograph 
records, but by this time so many ama¬ 
teurs were in existence and so many 
were their friends who \vould come over 
to listen to the music, that Conrad be¬ 
gan to receive avalanches of mail. Even 
newspapers began to publicize Conrad's 
stunt, listing at times the hours of 
broadcast. So great became the enthu¬ 
siasm of nearby radio amateurs that 
the advertising department of a leading 
Pittsburgh department store got a 
bright idea for selling some Army sur¬ 
plus apparatus which it had on hand. 
“Buy one of these World War sets,” the 
ads proclaimed, “and you will be able 
to hear Dr, Frank Conrad,” 

Ideas breed more ideas, and when 
Westinghouse officials saw the advertise¬ 
ment, a startling idea struck them :— 
“Why not build a transmitter right at 
the factory?", they thought, and pro¬ 
ceeded to do so. By the middle of 1920, 



RADIO-CRAFT for 


MARCH, 


1938 


543 





























it had been, assigned call letters, and the little shack perched 
atop the 9’Sio)'y factory was known as KDKA, 

Then station officials gfot in touch with the executives of 
the Pittsburgh Post, and Sun, making arrangements for the 
returns of the Presidential election to be broadcast. On 
November 2, 1920, the station broadcast the bulletins and 
finally the news that Warren G. Harding was the country's 
newly-chosen chief executive. 

Not recognizing a competitor which was later to cause 
them untold worry, various newspapers hailed this achieve¬ 
ment. Some 2,000 of them, in factj were §o , impressed by 
the performance that they commenced printing KDKA's 
programs, as a matter of reader interest. In doing so, they 
gave broadcasting its first foothold, which it has consistently 
enlarged. 

Once started, broadcasting continued to spread like living 
flame, but before turning to contributions made to the art 
by other stations, let us tip our hats a few more times to 
KDKA. This station broadcast the first radio church service 
and think of that when you get an airful next Sunday. 
When you tune-in the speeches at a banquet, recall that 
KDKA was the first station to handle a broadcast of that 
sort. The same also holds true for the first remote pick-up, 
the first presidential inauguration, sporting event, baseball 
scores, time signals, market reports, etc. 


THE ‘‘A” AND “B” RANGES OF 360 AND 
400 METERS, RESPECTIVELY 


In broadcasting’s early days, stations were licensed 
indiscriminately, without regard for the kilocycles and the 
interference that many stations would create when crowded 
together in a narrow channel. The operating frequency was 
at first 360 meters or (A) range, but soon broadcasting 
mushroomed from one station in 1920 to 600 stations in 
1922, and the Department of Commerce was forced to include 
a 400-meter channel, or (B) range for the higher-power 
(and quality) stations. 

At that there was considerable interference (even though 
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this number of stations was spread out over the country), — 
so that at that time we find the broadcasters themselves 
drifting slightly away from their assigned frequencies to 
minimize or prevent the interference which they were creat¬ 
ing. By 1923, the broadcasting range had changed to 200 
to 550 meters, and none too soon, for by 1924 a total of 1,400 
broadcasting stations were in existence. 

IMPORTANT CONTRIBUTIONS TO 
• BROADCASTING 

From the standpoint of reception, a contribution of WLW's 
is of almost equal importance, and though other develop¬ 
ments antedate it, it merits consideration here. It was the 
first remote control transmitter. 

One early broadcasting peculiarity was that the trans¬ 
mitter and studios of any station were housed in the 
same building — the closer together the better. While con¬ 
venient, it was not sound practice from the viewpoint of 
either the engineering or the program departments, for if 
the station were located in the heart of a city, the large 
neighboring buildings absorbed much of the radiated energy; 
if it were located anywhere else, it was hard to persuade 
top-notch artists to journey to it. 

Performers were unpaid in the early '20's, and there was 
scarcely a more diverting sight than a taxi-load of hilarious 
and high-salaried opera stars bound for a station, elated 
over the free ride. The microphone into which they sang 
upon their arrival looked like an antique phonograph horn. 

Returning from this digression, one must bow to the tele¬ 
phone company rather than to the broadcasting stations 
themselves for a step which may be considered to rank at 
least third in importance : the development of radio program 
transmission lines and, subsequently, high-frequency lines. 

Standard telephone lines were at first the sole means of 
carrying programs from or to remote points. As such lines 
were designed to transmit only the human voice, they car¬ 
ried only a comparatively narrow band of audio frequencies, 
(Continued on pdge 606) 
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MEMBER when it was hard 
to tell speech from music — and 
static might icadily have been 
mistaken for either, so faithful 
was leprod action? Ah, my 
ancient ones, those were the 
‘*good old days!^’ 

Few, if any, receivers were sold com¬ 
plete, even in the crystal models. You 
bought the set, the headphones or 
“phones” (there were no loudspeakers — 
they^re modern) and the antenna kit 
separately, and hooked them together 
as dictated by the instruction sheet and 
your own conscience, with the latter pre¬ 
dominating. The combination cost you 
more than a 2-band A.C.-D,C. midget 
does today, for you paid from $12.00 to 
$25.00 for the set, $2,00 to $5.00 for 
the antenna outfit and spent whatever 
you had left for the phones — and walked 
home. Phones might even cost you more 
than the set itself, if you wanted 

Having a factory-built receiver was a 
mark of distinction, for most people of 
radioes *teens and early ^twenties wei‘e 
graduating into radio via the oatiiical- 
box route. And then when sets which 
really used tubes came out — ! 

The early single-tube sets were, in 
effect, a diode rectifier replacing the 
crystal, which had been a marked ad¬ 
vance over the coherer. Though techni¬ 
cally “radio,” they were not what one 
generally has in mind when considering 
early sets. The first sets used by the average listener of today were the rather 
highly-developed crystal sets, and the sets using such early 3-element tubes as the 
WDll and the UV201. 


Early tube sets were only slightly more expensive than crystal sets and but 
little better. Some of the crystal outfits contained a buzzer (which, plus its usual 
clearly audible buzz, produces—like a local radio station—strong radio signals 
or buzzes), a battery and a button, to enable the user to find a sensitive spot on the 
crystal. He pressed the button and listened for the buzzes (unless you had mulTled 
the audible buzz, you sometimes couldn’t hear the radio buzz!) in his phones, while 
he felt around on the surface of the galena ci ystal with the metal “cat-whisker” 
(whisker-like wire) contact until he had located a sensitive spot. If some one then 
walked across the room, the contact often jarred out of position, making a new 
search necessary. There was quite a lot of advertising on crystal detectors with cat- 
whiskers which would stay in position. Iron pyrite detectors were also favored 
for that characteristic—and fixed crystals, in which a sensitive spot was located 
and the cat-whisker permanently attached in position, sold for $1.00 to $2.50 
each. Carborundum detectors, energized by flashlight batteries, had the same 
appeal. 

No jarring out of position bothered the users of the early tube sets, but they 
did have to ask the family please to sit still while a distant station was being 
received. Tubes were “microphonic,” and a footstep in a different part of the house 
often came through the phones with a sound much like Major Bowes’ gong, only 
duller. To overcome microphonics, lead caps were often placed on the tubes. 
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The first tube sets were neither sensi¬ 
tive nor selective. They were, for the 
most part, single-circuit sets—merely a 
condenser-tuned coil connected between 
antenna and ground, with its antenna 
end connected to the grid of the tube 
through a grid-leak and condenser; its 
ground connected to the negative side of 
the filament. The i)hones were simply 
hooked between the tube’s plate and the 
“B” battery’s positive terminal. 

Then came regeneration, bringing 
joyous chaos in its w^ake. All that was 
done was to introduce a “tickler” coil 
in series with the tube plate. This effec¬ 
tively reduced the operating resistance 
of the grid circuit, permitting the tube 
to operate at far higher efficiency. How¬ 
ever, it often caused circuit oscillation. 

As a result, each set became a minia¬ 
ture transmitter, sending its howls for 
blocks. Radio listeners did this quite 
deliberately, for they soon learned the 
“dead beat” method of tuning, through 
making the set howl, then tuning the 
receiver; the ])itch of the howl 
changed as a carrier wave was ap¬ 
proached and the stations came in with 
a sound much like “bloop” and ergo, 
the sets became known as “bloopers.” 

Even with these regenerative sets, 
headphones were the customary adjunct, 
though on powerful local stations, one 
might lay the phones on the table and 
hear the program, such as it was. 

Myriad numbers of crushed and aching ears rose up and demanded a means of 
listening to more remote stations with the phones on the table—so audio amplifiers 
and loudspeakers began to creep timidly tow^ard the market place. Soon you could 
buy, for about the cost of your set, a 2-stage amplifier to add to it. Then you could 
put your phones in a cut-glass fruit bowd and “let the w^hole family listen-in,” as 
the ads put it. Incidentally, there were two schools of thought during this period. 
One claimed that a w'ooden chopping bowl gave best results; the other, that cut- 
glass was more brilliant. 

Soon the howl no longer cheered, and people demanded something better. It was 
offered to them in the form of a cast-aluminum horn with a pair of arms over 
which the phones could be clasped. The horns sold for $12.50 when they first 
appeared, but soon cheaper ones, made of papier mache, came out, claiming that 
they were better because they did not resonate so freely. 

About this time there were also phonograph adapters. These did not permit 
you to play your phonograph through your radio set; conversely they permitted 
you to play your radio set through your phonograph. All the elite owned phono¬ 
graphs in those days, and these instruments had w'ell-engineered tone-arms and 
horns. The adapters permitted the sound from the radio set’s phone unit to come 
through the phonograph’s horn. If it sounded almost as w'ell as a record, that was 
fine, for the early sets were not all that might have been desired from the stand¬ 
point of fidelity. Bass notes were almost lacking as were, of course, harmonics of 
treble frequencies. Speech came through harshly; music with tinny tone. The 
way one judged a set w'as to tune-in a piano selection and if all the notes were 
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control. Another system put a 
variometer in the detector plate 
circuit so that it might be tuned 
to high impedance, causing the 
feedback to occur capacitatively 
between the elements of the tube. 
None the less, the Armstrong 

I regeneration p atent s were good, 
and while ev^^y^ manufacturer 
' was eager to produce a regenera¬ 
tive set, not all were legally en¬ 
titled to do so. A few resorted to 
clever metho ds of trying to beat 
the patent. One, to cite an exam- 
f pie, incorporated a tickler coil in 
his set, but had it short-circuited 
with a heavy wire to which was 
attached a large red tag caution¬ 
ing the purchaser not to remove 
the wire under any conditions, be- 
it would make the set in¬ 
fringe. However, IF^added the in¬ 
formation that the set would give 
much better reception if the wire 
were removed. Some purchasers, it 
is said, were able to wait until 
they got home before cutting the 
wire loose. 

It was about that time—early 
in the 1920*s—that the first all¬ 
wave sets became popular. These 
were honeycomb-coil outfits, a 
popular make being the Federal. 
This was a handsome 3-tube job 
in a cabinet approximately 2 feet 
long. The coils were on the out¬ 
side, at the left, below them were 2 
variable condenser controls and a 
series-parallel switch for putting 
the coils and condensers in series 
or parallel. The set had a variable 
grid-leak that varied with the 
weather, for it was merely a pen¬ 
cil mark between 2 contacts; a 
neat nickeled cap hid it from the 
public gaze when it was not being 
varied manually. If changing the 
switch did not extend the set’s 
wavelength enough, one could 
always pull out the coils and plug 
in a fresh set—if one could afford 
them. 

Another early type of multi¬ 
range set was the so-called Navy 
model. There really were some 
genuine Navy sets, left over from 
the World War, and these were 
readily distinguishable by their 
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dials—large metal affairs with 
movable pointers indicating the 
calibrations on their faces. The 
pointers were controlled by the 
same knobs which operated tap- 
switches, moving to inner or outer 
arcs on the dials as the switches 
were turned. Similar systems are 
used to indicate the band on pres¬ 
ent multi-range receivers. 

Although sets which contained 
their detectors and amplifiers in 
a single cabinet were on sale, 
those which came as separate 
units persisted for some years. 
As late as 1926 such dual-unit 
sets were on sale, though they 
were being retailed through outlet 
stores at bargain prices. 

All during this early period, re¬ 
ceivers were battery-operated. 
The batteries were identified as 
filament or ‘‘A"' batteries and 
plate or batteries. Separate 
batteries to provide grid potential 
were not yet in use; such 
batteries made their appearance 
during the middle 1920’s and 
promptly won the public heart, not 
so much because they decreased 
distortion in the audio stages, but 
because they cut down plat© cur¬ 
rent, making the “B'' batteries 
last longer. 

Costly as tubes were (some 
standard receiving tubes were 
$6.50 each; others, $9.00, and 
scarce to boot—during ‘‘the war” 
you paid a premium, besides, and 
liked it!) batteries were by no 
means the smallest expense which 
the set owner had to undergo. 

Two types of filament or “A” 
batteries were in general use; 
standard No. 6 drycells for the 
1,5-volt tubes of the WDll type, 
6-volt storage batteries for the 
type 201 tubes. Such storage bat¬ 
teries cost from $15.00 to $40.00, 
depending upon their quality and 
ampere-hour capacity. While 
many listeners used regular auto¬ 
mobile batteries, which were some¬ 
what cheaper, a good dealer could 
usually sell a special radio “A” 
battery instead, as it had thinner, 
more numerous plates. This was 
said to give it longer life and 
more even current flow. 

While the larger ampere-hour- 
capacity batteries cost more than 
the lesser ones, they were an econ¬ 
omy in the long run, as they re¬ 
quired less frequent charging— 
and charging cost a dollar a shot 
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were connected through an ingeni¬ 
ous switching system so that the 
battery was always on charge 
while the set was switched off. 
They were really the beginning 
of the “A” eliminator, which in 
its first form consisted merely of 
a battery across a reduced-voltage 
line, to act as a high-capacity 
electrolytic filter condenser. 

Later the highly-filtered ‘‘A** 
eliminator came into being, but 
the eliminator, as such, was 
made available first. 

‘‘B” batteries were, as many 
still are, composed of a number of 
flashlight cells connected together 
and contained in a sealed card¬ 
board box. Their prices ranged 
from about $1.00 upward, depend¬ 
ing principally upon size. Larger 
batteries lasted longer — save 
when some gyp manufacturer 
placed a small battery in a large 


^ this 


in most localities, with an addi¬ 
tional 25c (per day) sometimes 
added for a rental battery for use 
during the charging period. Many 
listeners bought their own 
chargers at prices averaging 
around $18.50 and considered this 
an economy. 

There were also trickle 
chargers, so called because of 
their low current output. These 


box, filled the spaces with old 
newspaper or sawdust and sealed 
it up (or held a lamp or cheap 
meter on the terminals too long 
while demonstrating that the bat¬ 
tery was up to par — which it 
probably was, before the start of 
the test!). 

Eventually storage *^B” bat¬ 
teries were produced. These 
(Continued on page 614) 
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T is to be supposed that radio servicin^r started with the inception 
of ‘‘wireless”—back in the early Marconi days, since even the 
very earliest of apparatus which was in use must have requite 
repairinpj at some time or other. In the strict sense of the | 
however, the “Service Man” did not come into existence until 
l923-*24, although radio technicians who performed repair work 
were an established unit with the United States* forces during 

the World War. . . 

This condition was probably due to two factors: (1) receiving ap¬ 
paratus was so designed and constructed that it seldom, if ever, requiie 
servicing (especially in the case of crystal detector receivers) oi, if i 
did, it was either a case of replacing tubes or batteries (in the earlies 
regenerative receivers) which was so simple a job that either storek^pei 
or consumer did it: (2) real technical equipment, such as transmitters 
(spark or tube), was installed and maintained by factory technicians 
who were usually the engineering representatives of the manufacturers. 

SERVICING IN 1923-’24 . ^ ^ ^ 

It wasn't really until 1923-*24 that the commercial broadcast receiver 
began to take on a technical aspect, which accounts for shopkeepers or 
their “helpers” ceasing to replace the set's batteries (with the aid of a 
0-50 volt pocket voltmeter and a hydrometer for checking storage bat¬ 
teries), and a sudden demand created for men with a knowledge of radio 
to perform whatever repairs were found necessary. From simple regen¬ 
erative sets with 1- or 2-stage audio amplifiers manufacturers suddenly 
began to make receivers with reflex circuits, stabilized T.R.F. stages, 
superheterodynes, etc. — although all these receivers were still battery 
operated, A goo<i many of these sets were of the custom-built variety, 
especially those with superheterodyne circuits. However, set manufac¬ 
turers began at that time to use the complex circuits, as well as compact 
and elaborate construction, all of which necessitated skilled or trained 
men to service tiem. 

The De Forest Radio Tel. and Tel. Co., one of the earliest pioneers in 
the field, was mt nufacturing the famous D-7 all self-contained loop re¬ 
ceiver in 1923, wiich used 4 tubes, or stages, 3 of which were reflexed so 
that 7 stages of amplification were obtained, plus a crystal detector. In 
1924, this company followed up this trend in design with another 4-tube 
reflex, the D-12. a really handsome leatherette semi-console cabinet job 
with inner compj.rtmcnts for the “A” and “B” batteries; speaker within 
cabinet with adjustable speaker unit; folding-type loop with calibrated 
compass plate on top cover (through which the loop would go into a jack 
receptacle) with plug tip end so that it could be removed and an aerial 
and ground substituted; 2-gang condenser to tune 2 circuits, and many 
other novel refinements. 

THE RCA “PORTABLE"(!) . • u * n m 

That same year (1924) RCA came out with their “portable' supei- 
heterodyne using 199-type tubes, with all batteries and loop self-contained 
within the case,—a rather gigantic affair (over 36 ins. in length) and 
very heavy but intended also for home use, , T>r. \ 

Within a short time of their introduction both the De Forest and RCA 
sets required servicing: in the former the A.F. transforiners would burn 
out and the si)eak 3 r unit developed mechanical troubles due to the adjust¬ 
ing feature. In the UCA sets the well known catacombs were giving 
trouble, although as a rule most of the troubles were due to the 199’s 
which always were extremely fragile tubes. At any rate, this servicing 
work was beyond the scope of the dealer and a demand for Service Men 
was created. Strangely, despite the great number of constructors that 
(Continued on page 651) 
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Since the dawn of civilization man has ever tried to 
improve the art of communication. Delving into the 
history of mankind, we find the smoke/ire and sema- 


J, T. BERNSLEY 


a '^y history would be considered incomplete if it 
did not include all events from the beginning. 
Hence, since radio is based on electricity, our 
chronology must begin with the ancient days, 
with the ''discovery” of the peculiar, spark 
producing properties of amber when this ma¬ 
terial was rubbed on a piece of cloth or fur. 
Similarly, knowledge of magnetic attraction in lodezitorie^ 
which also dates back to the days of the ancients, was 
an epochal event; inasmuch as both of these "accidents” 
were responsible for the later discovery and refinement 
of electrical laws and principles, which served as the 
foundation upon which "wireless” was built. 

\\ hile no exact dates are available, the earliest his¬ 
tories mention the phenomena surrounding amber and 
the lodestone, as far back as 000 B.C. In that era, it is 
chronicled, Thales discovered the mysterious sparks 
which resulted when rubbing the mineral amber, and 
which we now know to lie "static electricity.” Since the 
Greek word for amber is "electrum,” when the experiment 
was repeated many centuries later, so that more might 
be known regarding its cause and effect, it served as the 
root for a new word— electricitif. 

During the long interim, strange and fantastic super¬ 
stitions were conceived concerning static electricity and 
magnetism. The philosophers of the early days theorized 
quite a bit, but did very little experimenting; and what 
w’as known was handed down from generation to genera¬ 
tion with elaboration and no attempt at justification by, 
at least, trial-and-error experinrents. Consequently, we 
find such fallacies, based more on hearsay, as "garlic 
odor destroys the magnetic potency of the lodestone or 
the compass.” This myth lasted through the early cen¬ 
turies clear up to 1544, when the famous treatise on 
Physics by Philip Melanchthon included mention of it. 
After that time, numerous controversies sprang up, pro 
and con, until 1646 when it received its death blow from 
Sir Thomas Browne. This astute physician-scientist re¬ 
fused to take anybody's word for it, and actually per¬ 
formed experiments with magnetized iron and “garlick 
juice”—thus definitely disproving the centuries-old 
superstition. 

Similarly, numerous theories were created concerning 
amber and diamonds; among them the most notable being 
that iron rubbed with a diamond became a magnet, and 
that diamonds when rubbed would attract bits of paper 
and particles of dust. Another English scientist. Dr. 
William Gilbert, outraged at what he termed "chattering 
of barbers,” undertook to disprove these theories by ac¬ 
tual experiment. To his discomfiture, he found that rub¬ 
bing diamonds did cause them to attract bits of paper; 
but he discovered also that practically everything he 
rubbed, except metals, became thus "electrified,” 

This led Gilbert to compile a huge list of materials 
which could he "electrified.” including such items as 
“true jewels and paste imitations, sulphur, sealing wax, 
rock salt, alum, resin,” etc. It was this gentleman who 
gave the name "electric” to this effect, and later on, 
in 1675, Robert Boyle, in his "Mechanical Production of 
Electricity,” coined or derived the word "electricity” 
from it. More important, however, is Gilbert's invention 
of the “electroscope,” which he probably used to test the 
various materials enumerated in his lengthy compilation. 
Also, he too set a precedent by conducting actual ex¬ 



periments before publishing scientific information, refus¬ 
ing to accept hearsay as fact. 

With the beginning of electricity, came a new era in 
scientific research; from then on, scientists have resorted 
to trial and tests to confirm their theories. Back into the 
darkness were dispelled the mysteries and superstitions 
of the ancients. Electricity was born, and new fields were 
open to conque.st. Perhaps that is why some chronologers 
refer to Gilbert as the "Father of Electricity.” At any 
rate, since this period marks the inception of scientific 
electricity, because of the gradual elimination of rumors, 
guesswork and superstition, our chronology begins with 
the date of 1600. Without question, scientific work 
of importance in this field was reported earlier than this 
period, and this fact is now acknowledged to avoid con¬ 
fusion, discussion and unnecessary arguments. 

^ William Gilbert, physician to Queen 

OV V Elizabeth, and scientist. Invented the "elec¬ 
troscope,” consisting of a straw which was 
pivoted like a compass needle, and which indicated the 
approach of a charged body. Disproved many myths, 
and compiled a list of materials which could be elec¬ 
trified by rubbing. Coined the word “Electric”, from 
the Greek root for amber — ^"Electrum,” Conceived the 
earth as a huge magnet, with magnetic poles and a 
field of magnetic force about it—thus laying a positive 
foundation for many scientific discoveries to come later. 

't /iT homas Browne, English physician 
^ author. Performed many experiments 

with the lodestone and magnetism, refut¬ 
ing many idle superstitions by actual trial. Actually 
tried to make the first "wireless” by employing two 
compasses with the alphabet written about them 
(although credit for the idea must be given to a 
predecessor, one John Baptista Porta). He imagined 
that, if the two needles were magnetized together, then 
separated, the turning of one to indicate some letter 
of the alphabet would cause the indicator on the second 
dial to move to a similar position; thus envisioning a 
means of communication without any intervening me¬ 
dium, The second compass indicator, however, did not 
budge from its North-pointing position, remaining as 
he said "like the pillars of Hercules,” Nevertheless, the 
thought of communicating between persons over a 
distance, hitherto more or less a figment of the imagina¬ 
tion that inspired very few people in the centuries 
before, became an intriguing thought in the minds of 
many scientists of that time. 

'% Guericke, German burgomaster 

1,^ / ^ of Magdeburg, Famous for the "Magde¬ 
burg experiment'^ with which he proved 
atmospheric pressure, and entertained king and princes. 
Built an "electric” generating device of a globe of sul¬ 
phur mounted on an axle and turned by a crank. The 
globe was rubbed by the dry palm of the hand, as it 
rotated and, after some little friction, the globe was 
sufficiently electrified to attract particles. This ma¬ 
chine was, of course, a generator only of fttatic elec¬ 
tricity, not current electricity which we now use. While 
experimenting with this device, he discovered that the 
particles after they had been attracted, would in a 
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phore means of signaling an ancient device for com¬ 
munication. Radio is the result of a series of experi¬ 
ments in communication which we here chronicle. 




short while be repelled. At this time we know that the 
particles assumed a like charge to that of the sulp/iur 
ball and, when this condition occurred, the parti«iles 
were repelled because *Mike charges repel each oth<‘r/* 
But the poor burgomaster was laying the foundation 
for our knowledge by chasing a repelled feather around 
the room with a heavy globe of sulphur in his ar ns. 
In his pursuit of the feather, he noticed that the feataer 
was repelled by a lit candle on the table, and then 
“flew back to the sulphur globe as a sort of a guard.” 
Von Guericke attributed human attributes to a feat her 
when, in reality, he had observed the fact of electronic 
emission without knowing it; nearly three more cen¬ 
turies elapsed before anyone knew more about ‘this 
phenomenon. What really had happened to the featlier 
was that its charge was dissipated and then changed 
by the electron stream from the candle and, conse- 
((uently, was now attracted to the glohe which \ ad 
repelled it before. His experiments resulted in further 
discoveries but, as with all pioneering work performed 
with little or no background, satisfactory explanations 
for some of the phenomena he encountered were not 
available. He heard and saw the tiny discharges which 
resulted when he generated static electricity with his 
globe, but he didn’t associate it with lightning and 
thunder. That discovery was to wait until Franklin’s 
experiment with the kite. 

'I Stephen Gray, Englishman. By expe *i- 

l menting with charged bodies. Gray dis¬ 

covered the effect and the differences Df 
what we now know to be conductors and insulators, .is 
regards conveying or transmitting charged impulses. 
About this same time, Dufay, a Frenchman, conducted 
siniilar experiments but along more elaborate lines. He, 
evidently, was versed in Gray’s accomplishments be¬ 
cause his work seemed to he in the nature of provirg 
or disproving Gray’s discoveries. In the course of his 
experiments he found that metal wires or wet objects 
were the best conductors, though the most difficult ;o 
electrify, while those easiest to electrify were the best 
supporters or insulators of the charged impulses. In 
fact, he built a line, a quarter-mile long, which con¬ 
sisted of a wet thread held up on glass tubes and 
determined that it was an excellent means of conveying 
a charged impulse from one end to the other. This 
was probably the first transmission or electric line, 
and consequently an important discovery. 

1 V/l Pieter Van Musschenbroek, of Leyder, 
Holland. Invented the Leyden jar, after 
discovering it in an accidental but most 
interesting manner. It must be remembered that thj 
scientists of this period were still playing around witli 
friction apparatus, since no other means for generating 
electricity had been discovered. Musschenbroek had thi‘ 
thought that electricity could he bottled or, rather, con 
fined within a bottle so that it could be used at somv 
later time. Whether the idea was original with him 
is hard to determine, since histories vary. At any rate 
the idea was that, if water were placed within a botth 
and then charged by means of a frictional-electric pro. 
ducing machine, the charge would remain in the corked 
or stoppered bottle because glass is a good insulating 


material. Fate took a hand the day Musschenbroek was 
conducting the experiment. He was turning the crank 
of the electrfc-producing machine, while his assistant, 
Cunaeus, was holding the jar with one hand and with 
the other trying to draw off sparks from a gun barrel. 
The circuit consisted of the gun barrel connected to the 
friction machine and also to a brass wire which entered 
the jar, partly filled with water. Had Cunaeus placed 
the jar on a table, nothing would have happened, and 
the condenser might not have been heard of today. 
As it was, his hand formed one plate, the liquid in the 
jar the other plate and, while Musschenbroek cranked 
the machine, the improvised condenser eventually be¬ 
came charged up — and then Cunaeus must have thought 
the world had come to an end! The tremendous spark 
which resulted caused the entire charge to pass through 
his body — and the records have it that Cunaeus w^as 
incapacitated for two full days. Another scientist of 
that period, Nollet by name, heard of the experiment 
and, unwilling to be a subject for experiment himself, 
got together approximately two hundred soldiers, had 
them all join hands in a large circle, and then, in much 
the same manner as Musschenbroek and Cunaeus had 
done, sent a severe charge through them. The fact 
that they all jumped instantly and strenuously pleased 
him immensely, and gave him much to marvel at. 
Naturally both Musschenbroek and Nollet tried to 
figure out what had caused the effect, and it wasn’t for 
some time that a definite conclusion w’as arrived at. 
They found that, w’hen they placed the jar of water 
on a table, it would refuse to be electrified (since the 
other plate of the condenser was lacking) and that, 
only when the hand was placed around the jar, could 
the phenomenon be repeated. But volunteers for the 
experiment were probably lacking; so eventually it 
was discovered that placing the jar over a metal plate 
seemed to do as well. Later on, an outside tinfoil cover¬ 
ing w*as substituted, with improved results, and for 
many years this was the actual construction of Leyden 
jars — the granddaddy of all condensers. 

^ Benjamin Franklin, American states- 
^ 0 ^ man, philosopher and, last but by no means 
least, scientist. Practically everyone is fa¬ 
miliar with Franklin’s kite and lightning experiment — 
but perhaps too familiar with this phase of his work and 
not so well versed in his other scientific endeavors. 
Some of his deductions have played an important role 
in the development of electricity since he employed 
the same methodical precision and calm logic which 
made him famous as a statesman and philosopher. 
Franklin established the law' of conservation of the 
electric charge; that there ai’e a Positive and Negative 
kind of electricity; that lightning and thunder are 
related to the crashings and sparks obtained when 
electrically-charged bodies became discharged. He in¬ 
vented the lightning rod, to prevent the great damage 
done to property by lightning, and sent the suggestion 
to the Royal Society in London — but w^as ridiculed for 
it* His theories led to his followers’ discovery that 
air may be substituted as the dielectric in place of 
glass in the construction of a Leyden jar, as well as 

that “like charges repel and unlike charges attract” _ 

which is now' axiomatic. 
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Aloysius Galvani, Italian professor of 
anatomy. Up to his time, only two means 
for obtaining electricity were known; one 
by means of the frictional machine, the other from the 
clouds, as discovered by Franklin. Galvani (by accident, 
it is reported) noticed that an electrical charge applied 
to a dead frog^s nerve would make it kick and struggle 
as if it were very much alive. Continuing his experi¬ 
ments along this line, he found that a number of frogs 
he had prepared and suspended on his balcony would 
respond to lightning flashes in similar manner and 
that, even before a storm, if a frog's legs happened to 
touch the iron part of the balcony, the twitching 
muscular movement would occur. Later on, he deter¬ 
mined that any two metals joined together, so that one 
touched a leg muscle and the other a leg nerve, would 
cause the muscular twitching. Galvani then reasoned 
that the muscle was akin to a Leyden jar, and that the 
electricity was a fluid which made a circuit from the 
muscle to the nerve, then through the metallic con¬ 
ductors back to the muscle again. He called the “fluid” 
animal electricity; but true galvanic electricity, as 
caused by two dissimilar metals in contact, was not 
recognized by Galvani who theorized that the electricity 
originated in the frog's leg. 


A Alessandro Volta, Italian professor, 

I / y ^ Shortly after Galvani's experiments, Volta 
devised what we now know as the “voltaic 


pile,” consisting of a pile of alternate zinc and copper 
discs (each pair of discs being separated by a moistened 
pasteboard disc and termed a “couple”); so that, by 
using quite an aggregation or large pile of discs, a 
distinct shock was obtained when the finger tips were 
placed on each end of the pile. The disadvantage of this 
arrangement was that, when the pasteboard discs dried 
out, the voltage diminished. Consequently Volta devised 
copper and zinc strips, joined at the ends and placed 
in separate jars containing a weak acid solution. Now 
we have the first real battery —a unit destined to be of 
great help to future inventors and scientists in their 
explorations into the realm of electricity. In honor of 
this discovery, Volta's name was immortalized vvhen, 
later on, the volt was the name given to the unit of 
electrical force. 


A Nicholson and Carlisle, English experi- 

I menters. Set up a voltaic pile and showed 

^ that water could be decomposed into its ele¬ 

ments, hydrogen and oxyg^en, by passing an elwtric 
current through it. Known now as the electrolysis of 
water. 


1820 


Hans Christian Oersted, Dane, Professor 
at Copenhagen. For thirteen years Profe.ssor 
Oersted had experimented with electricity 
and its effect on a compass needle, having read in Benj, 
Franklin's reports that there was some effect and rela¬ 
tion between the two. While lecturing to a class. 
Oersted had his attention called to the wavering of a 
compass needle, whenever a switch was thrown which 
connected to a voltaic pile. After the classroom students 
had departed, he investigated the phenomenon — finally 
ascertaining that, when the compass needle was placed 
along the wire, there was a deflection, with the compass 
needle coming to a stationary position when it was 
across the wire. When the compass was placed above 



the wire, the needle turned one way, when placed ujider 
the wire it turned the other way. This was the basis 
for determining magnetic lines of force, and without 
doubt the foundation for measuring or indicating elec¬ 
trical instruments. In this same year, the chronicles 
have it, one week after Oersted made the afore¬ 
mentioned discovery% Andre IVIarie Ampere, French 
scientist, made the imiiortant discovery that two par¬ 
allel wires carrying an electric current but free to 
move, attract each other if the currents travel in the 
same direction, and repel each other if they travel in 
opposite dii'ections. Also, he determined not only^ that 
a wre candying an electric current would attract a 
magnetized needle, but that the needle would also 
attract the wire. Today we find the unit of current, 
the amperef named in his honor. 


A George Simon Ohm, Bavaria, His out- 

I standing accomplishment is the law which 

^ now bear.s his name: “A current flowing in 


any closed circuit is proportional to the force or vol¬ 
tage and inversely proportional to the resistance of 
the wire.” Today we express Ohm*s Law simply by 
mathematical means, viz,, I = E/R, 


\ Joseph Henry, American physicist, im- 

1 I proved the electromagnet (developed by 

^ ^ Arago in 1820) by using silk-cove red wire, 

which allowed the use of many layers of turns. First to 
employ'^ insulated wire, which permitted him to make 
coil-magnets large enough to lift several pounds. The 
unit of inductance, the henry, is named after him. 


1832=1837 


Samuel F, B. Morse, Amer¬ 
ican artist, created the elec¬ 
tric telegraph system and 
conceived a “code” which pennitted transmission and 
reception of messages. This Morse Code — still used in 
wired telegraphy — was soon adopted for u.^^e in the 
earlier transmission and reception of wireless messages. 


1825=1867 


Michael Faraday, English. 
Since It is very" difficult to 
assign accurately the various 
dates for Faraday's numerous inventions and dis¬ 
coveries, we herewith list the period of his activity. In 
1824 Faraday became a Fellow of the Royal Institute, 
but his fame as a scientist had preceded this date. He 
died in 1867; and in the interim his discoveries were 
the most complete, numerous and productive of any 
contemporary scientist's. They deal with every phase of 
the sciences, physics, chemistry% mechanics, electro¬ 
chemistry, and electricity. His first explorations in the 
field of electricity resulted in the basic principle of the 
electric motor. Faraday reasoned that, if an electric 
current in a wire causes a magnetized needle to rotate, 
then a magnet should cause a wire carrying current to 
do likewise. He proved his reasoning by suspending a 
conductor, so that it could rotate between magnetic 
poles. He formulated the laws of magnetic induction, 
which finally led him to invent the first electric genera¬ 
tor; as a matter of fact, he built many models, each 
time improving them. He invented the induction coil 
which was later improved by' Ruhmkorff, a Frenchman; 
and also the transformer, which operated from alter¬ 
nating current and, consequently, did not need the 
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interrupter device for starting and stopping the cur¬ 
rent. In fact, Faraday discovered alternating current; 
and the experiment now shown in high schools, 
for producing electricity by plunging a bar magnet into 
a coil of wire, was conceived by this most brilliant of 
all inventors. He made a study of condensers, discovered 
different dielectrics that may be employed, and 
analyzed the relative merits of each—finally tabulating 
this data so that today we have the ‘‘dielectric constant^* 
for each insulating material and can be guided accord¬ 
ingly. He coined many electrical terms now in use. 

'I James Clerk Maxwell, Scottish. Elabo- 

mathematically what is known as the 
“electromagnetic theory of light”, although 
the thought was conceived by Faraday. This theory 
says that light, electric waves and magnetic waves, of 
varying frequency, travel in the same medium, namely 
—ether. Since ether permeates all matter, a current 
may exist in and about a conductor, but is essentially 
guided by it, 

't ^ Mahlon Loomis, American dentist, 

The inventions of the previous years in the 
field of electricity had brought about the 
electric generator, batteries, the telegraph, arc lights, 
a trans-Atlantic cable and many other devices which 
were a great boon to humanity. But man is always 
continuously striving to improve as well as explore, and 
so we find Loomis, a Washington dentist, conducting 
experiments and applying for a patent on a method 
for transmitting and receiving messages whereby the 
earth's atmosphere is used as one conductor. Strangely, 
he not only wanted to send messages as aforementioned, 
but also to do away with batteries or generators, since 
he w^as acquainted with the fact that the atmosphere 
is continuously charged with electricity. Operating on 
the theory that the higher the level, the greater the 
charge would be, Loomis sent up kites 18 miles 
apart, from tw’o high mountains in West Virginia- 
The kites, covered with large squares of copper screen 
or gauze, were connected to the ground by strings within 
which fine copper wires were enclosed. The wire from 
each kite string was connected to one side of a 
galvanometer, the other side of which Loomis held 
in readiness, so that he could establish a connection to 
a coil buried in the earth. The receiving station con¬ 
nection, between meter and earth coil, was always 
closed; and, whenever the circuit was closed at the 
transmitting end—wonder of all wonders—the galva¬ 
nometer at the receiving station actually dipped! This 
and other numerous similar tests were conducted in 
the presence of reputable witnesses; and Loomis almost 
got an appropriation of $50,000 from Congress, to 
develop his invention. 

microphone (or magnetic 
^ ^ transducer, which functions optionally as 
an earphone) was invented by Alexander 
Graham Bell, About 2 years later D. E. Hughes in¬ 
vented the carbon microphone. 

David Edward Hughes, English. Dis- 

1y covered an arrangement which consisted of 
a stick of wood covered with powdered 
copi>€r; when placed in an electrical circuit the copper 
particles would cohere when a spark was made. 



^ Sir \Vm, H. Preece and A. W. Heaviside, 

^ Englishmen. These two gentlemen sent 

signals to each other over a distance of 
1,000 yards. The means employed consisted of two tele¬ 
graph lines paralleling each other, with a telephone 
receiver in the receiving side. The telegraph signals 
could be clearly heard in the phone receiver, without 
actual connection between the two, due to what is 
known as inductio7i or, in common telephone parlance, 
“cross-talk”. 


Heinrich Hertz, German, 
I, / “ I OOt/ " noted that the 

dedication of this issue of 
Radio-Cynft to old-time radio begins with this 
date since, in reality, Hertz' experiments paved the 
way for Marconi's work in this field- Some prefer to 
call Hertz the “Father of Radio”; and that he deserves 
more than ordinary recognition, for his work in this 
field is indicated by the fact that radio waves are 
commonly referred to a.s “Hertzian weaves”. Hertz 
first became intrigued wdth this problem when he 
studied Maxwell's theories concerning light, magnetism 
and electrical waves. In an attempt to gain further data 
on this theory. Hertz actually set up the first spark 
transmitter and I'eceiver, The transmitter consisted of 
a Leyden jar and a coil of wire, the ends of which were 
left open so that a small gap was formed. For the 
receiver he employed a similar coil, with gap arrange¬ 
ment, located in the opposite end of the room. When 
the Leyden jar was charged sufiiciently, it discharged 
through the gap in the wire coil; and the oscillating 
waves thus generated were launched into the ether of 
the room, and swept across the receiving coil causing 
sparks to fly across the gap in the receiving coil. Hertz 
measured the velocity of these weaves and found that 
they were the same as that of light, 186,000 miles per 
second; also measured their length and, subsequently, 
substantiated Maxwell's theories. 


'% Edouard Branly, French. Inventor of the 

coherer, which was later destined to play 
so large a part in the practical reception 
of wireless waves by Marconi. The coherer was not 
named as such until later, nor was it basically con¬ 
ceived by Branly, since Hughes had employed a similar 
device as mentioned previously, Branly, however, made 
the device as Marconi w’as to use it, consisting of a 
tube containing loose zinc and silver filings, and plugs 
to make contact to each end. Since the filings would 
cohere (stick together) after the first spark w'as re¬ 
ceived, a means of separating them for the next signal 
was necessary. Popoff (Russian) conceived the idea of 
employing the vibrator and hammer of an ordinary 
electric bell in the circuit of the coherer so that, almost 
the instant the filings cohered, the hammer would strike 
the tube and cause them to “decohere”. 


Nikola Tesla, Serbian, Suggested a means 
^ wireless communication which utilized 

the earth as a conductor and created 
stationary electrical waves on it. Invented the Tesla 
coil, which, in effept, created high-frequency oscillations 
of a broad nature (hence was in reality a broad wire¬ 
less transmitter) but, since he made no effort to detect 
(Continued on page 642) 
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Pause for a few minutes and pass back over the years with a 
few of the famous old-timers who made radio history. 
Radio-Craft is proud and deeply honored to record for 
posterity this glowing record of hard-fought achievement. 


Dr. LEE de FOREST— 

Lee de Forest Ldbordtories 

nENOWNED for his dis- 
^ cotfertf of the Audiottf — 
the first S-elemert tube! One 
of the first of American radio 
ftioncers a'iid majinfacturers. 
Designed and sold many early 
radio stationst including ro- 
dioyhone types^ some of them 
to the U.S. Xavy, IJis pioneer¬ 
ing work in the development 
of '*filnd* talkies arid other re¬ 
searches are also u'cll knoivn 
to many. 

IFTY years of Radio! INIy memories don't go back 
Jl quite that far. Thank heaven, because otherwise I 
fear my future etforts would be too briefly curtailed — and 
it's a great game, this Radio, which I don’t want to abandon, 
not for many years yet to come. 

No, 37 years is all I can lay claim to — first in wireless, 
then in Radio experimentation, invention, and manu¬ 
facturing. 

My recollections of the earliest beginnings are still 
vivid — my first tests from the flagpole of Armour Institute 
to the Lakato Hotel — a half-mile; and the ecstasy of 
jubilation I thrilled to when those first purring signals 
from my single headphone entered my ear. No triumph 
since that day has ever excited me as did that first, primi¬ 
tive success. 

Next the tests to the tower of the Auditorium Hotel, 
then to a yacht on Lake Michigan, actually sailing the 
horizon, and I heard the signals — ‘‘amazing, incredible"! 

Then came the battles in Manhattan, to persuade men 
of wealth that wireless telegraphy was (1) possible, (2) 
profitable. None, old J. P. Morgan, Geo. Westinghouse 
included, could be persuaded that wireless possessed poten¬ 
tial earning powers. Believe it or not! 

Came the 1903 International Yacht Races. “Sir Thomas 
Lipton installs de Forest Wireless on his yacht Erin ** — 
The A.P. transmitted thousands of words to my Coney 
Island station, and American business began slowly to 
realize that perhaps “w e had something there". The demon¬ 
strations at the St. Louis World Exposition convinced the 
public — commercial wireless messages to Spi'ingfield, then 
Chicago—300 miles overland, an unheard-of world record! 

And then the U S. Navy began to install “modern" 
American w ireless on battleship and cruiser. T, R.'s famous 
trip to the Canal on the West Virginia, in constant touch 
with shore, even exchanging messages with Ohio’s Governor 
Herrick, from mid-Gulf to my Cleveland station; then the 
Navy's 5 world-beater, 25-kw. (!) stations in the Carib¬ 
bean and Porto Rico, resulting in rapid installations on 
most of our Atlantic coast marine. 

But O.M. static in 1906 caused collapse of financiers^ 
over-ambitious plans for overland netw’orks; the wire¬ 
less stock bubbles burst, and when the smoke subsided 
American wfireless was owned and controlled by London. 

So I began over, this time with “Radio", for words and 
music, not merely dots and dashes. Solely salvaged from 
that wireless wneck was a small glass bulb, a “wireless 



detector", fortunately (for me) deemed commercially 
worthless in comparison with the slightly less sensitive, 
more rugged crystals. 

Using a small carbon arc in alcohol flame as my un¬ 
damped-wave generator, with double or triple pancake 
tuner and the grid Audi on detector, I was soon broadcasting 
phonograph music for 10 miles from a small laboratory, 
atop the old Parker Building —^Ith Avenue at 19th Street. 
There the 3-electrode amplifier for telephone currents was 
invented, destined later to twine voice networks around 
the globe, 

November, 1907, saw' Bob Evans’s Fleet start around the 
world, every vessel carrying a radio telephone. The un¬ 
certainties of performance of the arc-transmitter, with 
husky carbon mike in the antenna-earth lead, rendei*ed 
these early broadcast efforts abortive. 

So again I retired to a laboratory for new' studies, fur¬ 
ther discoveries; this time in far-off Palo Alto. There in 
the summer of 1912, while constructing the original Cas¬ 
cade Audion amplifier, for later demonstration to the Bell 
engineers in New York, the first “feed-back’', or regenera¬ 
tive circuit w'as accidentally discovered. 

One year later and Charley Logwood and I w’ere tele¬ 
phoning across my Highbridge Laboratory using a small 
audion bulb for transmitter, another as detector, a third 
for amplifier to headphones. Thence grew' quickly “oscil- 
lion" tubes, of 25, 50, 100 watts — grid modulated; and 
actual broadcasting — with Election Returns in Novemlier, 
1916 — 4 years before WWJ and KDKA, and nightly or 
thrice-w'eekly programs, until the War stopped everything. 

The post-war grow’th, from 1919 to today, is history 
familiar to most of your readers. But those earlier strug¬ 
gles, disappointments, defeats, ultimate triumphs — their 
memories arc cherished by but a few' veterans and pioneers, 
in numbers steadily, sadly diminishing—annals which now' 
make pleasant recollection. 


DAVID SARNOFF— 


Pres.. Radio CorporaHon of America 



W///0, in the radio indus- 
^ try, has not at some time 
heard of David Sar'^ioff and 
the**Horatio Alger^-like story 
of his success? From lowly 
wireless operator in 1907, to 
president of the Radio Cor¬ 
poration of Arnerica; that 
interim has been full of suc¬ 
cessful incidents that now 
make this man an oictstand- 
i 9 g figure in radio, and in 
the business world. 


3 N 1888 an American author, Edw'ard Bellamy, pub¬ 
lished a novel entitled “Looking Backw’ard." It became 
a best-seller, w’as published in many editions and translated 
into many languages. The author pictured a Utopian 
world of the year 2000, where, among other miraculous ad¬ 
vantages, one might summon beautiful music into one's 
home merely by turning an electric swfitch. 
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Albeit many of these lines are whimsical, none-the-less, 
reading between them we see years of disappointment and 
disillusion that only the indomitable spirit of the pioneer 
was able to surmount. Radio's spirit of yesteryear carries on! 


In 1888 Heinrich Hertz was probably loo busy experi- 
nientiii^ with an electric spark and a loop of wire to read 
“Looking* Backward.’* In any case it may never have 
occurred to him that there could be any association between 
liis experiments and the early fulfilment of Bellamy’s 
dream. Nor could he have believed that the work he was 
doing would make possible instant communication between 
all nations; would promote human safety on land, at sea, 
and in the air; and would help bring not only music but 
news, education, drama, and comedy into the home. 

Although radio as we know it today has been a half- 
century in the making, its most spectacular progress has 
occurred only within the past 15 years. As radio has gained 
momentum its forward speed has been constantly accel¬ 
erated. 

Prominent among the accomplishments of the recent past 
are the automatic SOS radio alarm, which insures recep¬ 
tion of distress calls at sea; the improved application of 
radio technique to recorded music, and to motion picture 
films; the widespread development of automatic tuning; 
the development of shortwave technique to ])ermit broad¬ 
cast programs of all nations to be heard around the world. 

Radio, the pioneer, continues to scan far horizons. Tele¬ 
vision is steadily progressing toward the ultimate goal of 
a useful public service. Recent outstanding television ad¬ 
vances have included the development of more sensitive 
iconoscopes, and of larger kinescopes, piesenting black- 
and-white instead of tinted pictures; the projection of 
television pictures onto a 3 x 4 ft. screen; the successful 
transition from 343- to 441-line scanning; and the develop¬ 
ment of a mobile truck-unit for outside program pick-ups. 

There is only one thing certain about the future of radio, 
and that is the certainty of fresh surprises. If. in 1938, 
another Bellamy should write another ‘‘Looking Backward'* 
his imagination would be unequal to the task of predicting 
the ultimate results of the simple findings of Hertz and 
their application by Marconi, They are beyond human 
calculation. Radio has only started. 


Dr. FRANK CONRAD— 

Assistant Chief Engineer, Westinghouse Elec. & Mfg. Co. 

broadcast ing 
owes its inception to 
Frank Conrad's earlier ac¬ 
tivities as an amateur. In 
lOlbf while employed as an 
engineer with W'estijiyhouse 
in Fittsbvryhf Conrad began 
to send out programs from his 
station installed in his garage, 
W€81 inghoxise beca mc inter- 
ested in the publicity that re¬ 
sulted, and KDKA (the first 
broadcaster) xvas the result. 



^MONG the many incidents associated with radio broad- 
^ casting I recall, none remains clearer in mind than a 
demonstration of short-wave transmission between our 
station at East Pittsburgh, Pa., and London, England, 
made before delegates to an International Radio Con¬ 
ference held in 1922. 


Misconception as to the efficacy of the short-wave band 
for distance transmission was wide-spread at the time due 
to the well-known skip-distance phenomenon of ultra-high- 
frequency, whereby they tended to fade out a short distance 
from the station only to come in strong again at points 
far removed. 

For several years, those with whom I associated had been 
conducting tests with short waves and were familiar with 
the chaiacterislics of such transmission, finally concluding 
that it would be an excellent medium for trans-oceanic 
operations. 

In 1922, I carried a short-wave set with me to London, 
keeping in touch with our Pittsburgh radio station while 
on board ship. 

At the conference, the question of short waves was dis¬ 
cussed and some (piestions were raised as to their ever 
being of any value in radio. 

One night, we invited a number of delegates to my hotel 
room and using the short-wave receiver, with a brief 
length of wire tossed out the window, listened to Pittsburgh. 
By cable, I had arranged for a complete program to be 
sent from our Station W8XK. The announcer in Pitts¬ 
burgh, probably thinking to bring us up to date with the 
news, read not only the entire front page of a Pittsburgh 
newspaper but also several other columns inside. 

The listening radio delegates heard not only their first 
trans-Atlantic short-wave transmission but also the great¬ 
est ninnl>er of words sent over the ocean by radio up to 
that time. 

The incident was widely discussed at the conference and 
the short-wave band given due importance in the con¬ 
sideration of future radio requirements. Now, of course, 
the short-wave band is used widely in radio transmissions 
and will continue to be the part of the radio spectrum from 
which new channels for radio use will be drawn. 


POWEL CROSLEY, Jr.— 


Pres., The Crosley Radio Corp. 



P^OXEER manufacturer of 
* radio receivers and parts, 
and notv president of one of 
the largest radio set conv- 
panics and largest radio 
broadcast station in the 
tvorld, liis vision and faith 
in the future of radio are well 
il lust rated by the progress 
(ind success of Ins company, 
since the days when he first 
made the **l*up** 1-tube set, 
and book-type condenser. 


J^OU ask me to reminisce a bit about radio. So here goes. 
^ Perhaps you have heaid how my son, then 9 years 
old, came to me back in 1920, wanting me to buy him a 
wireless outfit. I did — a little crystal detector affair. That 
is how the whole thing started. Now, son is Vice-President 
in direct charge of our radio division. In the meantime, 
we have built several million radio sets. 

Then again I look back to our first broadcasting station 
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—a little 20-\vatter—upstairs in a room housing a billiard 
table that I used as a laboratory in the early days of radio. 
The call letters were 8CR, It was an amateur radio tele¬ 
vision transmitter. At odd times I used to put phonograph 
records on. One day with the wind blowing in the right 
direction I received an acknowledgement card from Lima, 
Ohio, 100 miles away. Marvelous! 

I remember when a radio club in Cincinnati got after 
us pretty hard for using super-power—50 watts. There 
have been similar repercussions down through the years 
in pioneering 5,000, 50,000, and 500,000 watts. But I still 
say that a lot of people have been able to enjoy better 
radio reception in remote parts of the country as a result 
of such pioneering. 

I look back upon the day when we first carried on 2-way 
communication with WLW hooked-in with an airplane in 
the sky, directing its course to the location of our trans¬ 
mitter then at Harrison, Ohio. I remember the chap who 
came into my office with the idea of buying a “Jenny*' 
plane. He wanted to paint our trade-name on the lower 
side of the wings. I thought I had a better idea—load the 
ship with a receiving set and powerful loudspeaker; trans¬ 
mit by radio to the plane and let it talk back to the ground. 
So we tried it and it worked. That was a long time ago 
as time goes in radio. 

I could go on enumerating hundreds of little incidents 
throughout the past 16 or 17 years, but one series of 
incidents that stands out very pleasantly in my mind has 
been the meetings from time to time with you, Hugo Gerns- 
back. While our paths have not crossed frequently recently, 
I read your stuff regularly and admire the inventive vision 
of your brain. How many things have come true that you 
have predicted! 


Dr. ALFRED N. GOLDSMITH— 

Consulting Industrial Engineer 

P AST-PRESIDEXT of the 
LR.E and S.J/.P.E., Di\ 
Alfred Goldsmith still 

edits the Proceedings of the 
former body and is on the 
governvig board of the latter. 
Some years ago he tatight 
electrical e 7 igine€rmg at the 
College of the City of New 
Yo 7 k\ ayid moi'e recently was 
Vice-President and General 
Engineer of RCA. He is now 
a consult mg engineer. 

^I^NE-THIRD of a century is not much in the life of 
nations but it is a long time in the history of radio. 
At the beginning of the 20th century the “ether*' was 
practically undisturbed. Except for lightning storms and 
occasional X-ray outfits all was quiet on the electrical front. 
The radio amateur or professional of those days needed 
a lot of patience. To build apparatus that would work, he 
required infinite tenacity together with outstanding detec¬ 
tive ability. People who knew anything about radio (or 
“wireless** as it was then called) kept their dark secrets to 
themselves. Accordingly it was necessary to extract the 
facts by force or guile, 

I can recall building a portable coherer receiving outfit 
in those days. It was carried to the homes of my friends, 
and aerial wires were lowered out of windows or thrown 
across roofs. Then began a long vigil in each case. After 
anything from 10 minutes to several hours, the radio 



telegraph signals from some ship in the harbor would 
gladden expectant ears. The reaction of my hosts varied, 
but was generally either amazement, incredulity, or else 
a slight doubt as to the genuineness of the actual reception. 
Messages were few and far between and tuning, as we 
now know it, played little part in those days of “high- 
decrement waves**. 

Later, radio telephony began to be of interest. One of 
my friends, an eminent radio engineer since deceased, had 
a small arc telephone transmitter installed in lowei Man¬ 
hattan. He visited my laboratory to pick up the signals 
on a simple crystal receiving set, vacuum-tube amplifiers 
being unavailable in those days. The tests were carried 
out in the silence of night in a quiet neighborhood. The 
headset telephones were closely clamped to the ears of the 
expectant listener. Then the telephone cords were held 
away from the table and equipment by his companion, 
because even the slight scratching soinid of a telephone 
cord rxibbing against any obstacle would have been suffi¬ 
cient to drovni out the excessively feeble telephone signals 
which could then be received over even a few miles dis¬ 
tance!! Such was radio telephone reception in the days 
before power output tubes and efficient loudspeakers. 

Less than 10 years later it was possible to put many 
hundreds of watts of speech-modulated energy on the air. 
A radio telephone transmitter which I had in operation 
more than 20 years ago, working around 1,700 meters, 
w'as received in the mid-West on midnight tests by an 
eminent university professor who was also a radio expert. 
This gentleman later became one of the leaders in the field 
and a high officer in the communication service of the 
United States. At midnight he would send me, after each 
test, a wire telegram telling me of the results— after 
which I would go to the local telegraph office near my 
laboratory and wait for the telegram to arrive (there 
having been no messenger boys available at 1 o'clock in 
the morning in outlying districts in those days). 

Altogether, radio was a rough and ready field one-third 
of a century ago but it was full of interest, new things 
happened frequently, and all radio men were enthusiasts. 
Indeed they had to be enthusiasts to stay in a field w'hich 
most sober business people regarded as related to mesmer¬ 
ism. hypnotism, or some other exotic “ism**. Now radio is 
respectable and occasionally even stolid. But fortunately 
the new arts of radio centering about the ultra-high- 
frequenev waves, facsimile, and television will provide 
both the*headaches and the stimulations which will make 
radio interesting and worth-while as a career in the future. 


ELLERY W. STONE— 

Vice-Presidtnl. All America Cables, Inc. 

QROMINENTradio engineer 
* and co7isultant m the old 
days wkexi radio ivas boo7n- 
mg. Some of the Pacific coast 
7 'adio axnatenrs and wireless 
**ops** will I'emember him as 
their inspector (Sa7i Fran¬ 
cisco district) between 191 
and 1917, His book, *'Ele- 
7 nent,s of Radio Telegraphif*, 
served as the text for many 
student operators and ama- 
teiu's of those early days, 

3 REMEMBER when Modern Electrics was my engineer- 
ing guide and its companion enterprise—the Electro 
Importing Company, generally known as the E. I. Co- to 
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the “aficionados” — was my only source of radio equipment 
other than that which Modem Electrics taught me to 
build. 

As a boy in high school, radio was my first hobby. After 
30 years of it; it is still as fascinating. In the old days, the 
hobby end of it was as a “ham” operator. Today, the tele¬ 
graph end of it is my daily job and the hobby end of my 
radio interest has drifted over into high-fidelity reproduc¬ 
tion of music—radio and phonograph. But once a radio 
man — -always a radio man. 

So I remember when my first detector was a carbon and 
needle. Then I went to a crystal and graduated through 
carborundum, silicon and galena to reach finally in 
11113 the dizzy heights of the de Forest audion— the 
low-vacuum type with the green grid wire and the red 
plate wire, and the candelabra-base connection for the 
filament. 

But in the course of my detector experiments, I should 
not omit reference to one experiment in the field of the 
electrolytic —and finance. Wollaston wire in San Francisco 
was only obtainable at a dealer's on lower Market Street — 
25c an inch. Shipments were received irregularly from the 
East. So one day, some of the local hams pulled a “Black 
Friday” on the rest of the fraternity and cornered the local 
Wollaston market. It probably cost us all of $3 75 but the 
pool sold out at I009fc profit. 

One of our number was really fired with genius. When 
the de Forest audions first made their appearance on the 
Coast, along about 1013, he noticed that in the cold morn¬ 
ing hours, his detector was never as sensitive as it was 
when he had gotten his “shack” heated. He discovered that 
his audion w’as a little on the hard side and the warming 
of the surrounding air occluded enough gas molecules from 
the inner side of the glass envelope, or perhaps the metal 
electrodes, to lower the vacuum to the optimum point for 
maximum sensitivity. Thereafter, a local glass blower 
pumped each of our audions just past the critical stage, 
we operated them suspended downward in small beakers 
of oil, and with a Bunsen burner brought them to — and 
maintained them at — a degree of sensitivity which made 
our DX records the envy of the less erudite hams of our 
acquaintance, 

ext followed the use of a U-shapcd waguct oronml the 
outside of the audion for so directing the ionic (or elec¬ 
tronic?) stream within the electrode field as to secure 
still greater sensitivity. I think I contributed a monograph 
in this field of “research” to Modern Electrics in 1014, 

I know that when the War came, and 1 packed up to join 
the Navy, the old magnet went with me and saw active 
duty at NPL to the astonishment of some hard-boiled 
sailors who wouldn’t believe what it could do for a weak 
signal until I showed them. 

Those were the days before amplifiers when we had 
to extract the last ounce out of the incoming signal — 
when poor or careless engineering couldn’t be com- 
pensated-for by just adding another tube. Litz wire in 
receivers and high-impedance Brandes “cans” helped, 
but many were the schemes we tried, to get out that 
"last drop”. 

Now we fight for straight-line performance, ±:0,5-db. 
from 30 to 16,000 cycles. The thrill of music of the great 
masters has replaced the thrill of the faint whisper of a 
240-cycle note in the ’phones. Today, we fight acoustics 
and control line cut-off and long-line phase distortion, 
when formerly we fought static and interfei'ence from a 
“rock-crusher” a few miles away. It’s still the same old 
game but perhaps just a little less selfish, for in the old 
days only the ham of the family got the thrill; today, the 
entire family can respond to Wagner or to Beethoven— to 
both under the incomparable Toscanini. 


ROBERT H. MARRIOTT— 

Consulting Engineer 

CORTY years ago, Robert H. 
* Marriott became interested 
in ** wireless**, studied it, and 
experimented with Hertz 
equipment. In order to send 
and receive, he developed 
aufomatic recording appara¬ 
tus. He recalls the first com¬ 
mercial receiver, early news 
transmissions and police 
alarms. Mr. Marriott was the 
first President of the I.R.E.; 
is now a coyisidting engineer, 

^MOXG the many who are entitled to credit for radio, 
Heinrich Hertz seemingly has not received enough. 
Hertz w’as the first to take up the Maxwell theory and from 
that theory to sot about designing, building and operating 
devices that would demonstrate radio transmission, recep¬ 
tion, waves, wavelengths, frequencies, tuning, reflection 
and refraction. 

Following the publicity about Marconi in the Spring of 
1897. I asked Ohio State University how I could study 
wireless. They advised me to take the General Science 
Course—majoring in Physics and specializing in wireless— 
w-hich is what I did from 1897 to 1901. The Hertz radio 
equipment was what I used first and I understood it bad 
been there for several years. I presume that there were 
copies and modifie<l copies of the Hertz radio equipment 
in many colleges, in increasing numbers, after the Hertz 
1887 disclosures. 

Hertz transmitters and receivers were made small 
enough to he used in either the horizontal or vertical posi¬ 
tion with reflectors and lenses on lecture tables before 
classes, with the transmitter and receiver on the same 
table. The radio frequencies with Hertz apparatus, between 
1887 and 1897, probably averaged around 150 megacycles^ 

From 1897 on, radio expanded beyond the walls of 
college physics lai)oratories. The antennas became highei^ 
the waves became longer, the powers became greater, the 
detectors became move sensitive and the communication 
distances became longei’. Maxwell-Hertz radio that had 
been academic foi* several years was trying to become 
commercial with Marconi and others, Ilow'cver the pub¬ 
licity about Marconi did not cause a general stampede to 
the radio field. No fellow' student would take up radio with 
me, therefore, w'hen I passed from operating the apparatus 
where both the key and detector w’ere within reach to 
longer ranges, I had to arrange the transmitter to be keyed 
by a clock and include a tape recorder in the portable 
receiver! 

The X-ray also began to he a commercial product in 
about 1897. Induction coils (later to be popularly referred- 
to as “spark-coils”) that were made for X-ray w'ere also 
used for radio. The first factory-made radio receiver for 
experimental and private use, that I saw, was purchased 
during the academic year 1899-1900 by Ohio State Uni¬ 
versity from ilie J. H. Bunnell Company and was made by 
the United States Electrical Supply Company, both of 
New' York. 

Disbelief in radio was common and persistent. In 1902 
newspapers published test messages which they had sent 
over the Catalina Island to the California mainland radio 
circuit, a famous physician was obtained quickly by radio 
for an Avalon guest and the result of the Jeffries-Fitz- 
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si m mo ns fight was reported by radio to Avalon many hours 
before that news could have been delivered otherwise. Those 
successive demonstrations only made the dislnjlievers talk 
more and louder. 

But one morning 2 negroes left Avalon on the 5 o'clock 
boat before it was discovered that they had taken the cash 
and expensive wine from the Metropole hotel bar. Avalon 
citizens ))elieved from-previous experiences that such thieves 
would not be caught because the infrequent boats provided 
such a head start. The hotel manager sent a radio, with 
the result that the police met the colored men when the 
boat docked at San Pedro. That radio demonstration silenced 
disbelievers at Avalon and they used that radio circuit for 
21 years, until cables were substituted. 


McMURDO SILVER— 

Pres,. WcMufdo Silver Corp. 

M cMURDO SILVER, (/aid¬ 
ing .•?;>?of the corpora¬ 
tion which hears his name, 
covnfs 26 years of activity in 
the radio field, dating from the 
time when apparatus included 
such accessories as gas burners 
and permanent magnets, and 
such /mrts as yard-long lengths 
of cardboard tubing. Mr. Silver 
is one of the pioneer manu¬ 
facturers of high-quality re¬ 
ceiving equipm€7}t. 



3 N this, the 50-year Jubilee Number of Radio-Craft, the 
writer is somewhat amazed to realize that he can actually 
look back over an active 2G out of this total of 50 years. 

Very well docs he recall his introduction to wireless in 
1912; his first and fruitless attempts to build a spark coil, 
and his final reasonably successful attempts to build a 
single-slide tuning coil and crystal detector. 

'‘Much water has flowed under the bridge” and it is almost 
impossible to project oneself back a quarter of a century 
and then try and look forward at radio. It seems equally 
difficult to attempt today to look forward another quarter- 
or half-century. 

The writer distinctly recalls his first thrill at finally hear¬ 
ing POZ with a “l-lung” (only one filament still burning) 
audion bulb, flanked by a Bunsen burner and an old tele¬ 
phone magnet to increase its sensitivity; and the difficulty 
had in keeping untangled from what seemed endless lengths 
of cardboard carpet-tubing, for the winding of which the 
local electric shop had given its last inch of No. 3G S.C.C. 


uuiiptJi will:. 

Equally thrilling was the occasion in the fall of 1914 when 
Hobart College i)layed against Cornell's football team at 
Ithaca, actually won and no one in Geneva, New York, knew 
this because a storm had cut off tele])hone and telegiaph 
communicatiom For the first time the villagers appreciated 
amateur wireless activities, for despite the elements, new^s 
of the transcendent victory was brought in over a Colby 
tuner and the same 1-lung audion bulb. 

The memory of almost any engineer will yield innumerable 
anecdotes and one man's reminiscences would almost fill 
this whole magazine, so the writer will sign off with only one 


iiiuit:. . 

In either 1920 or 1921, the Aurora Borealis was visible 
early one evening in New York City. On that evening, he 
had gone to help a brother amateur get his VT-2 tube to 
oscillating in one of the new fangled tube transmitters, on 
Broad Street, Newark. Arriving before dinner was over, the 
writer fired up the rig alone and was delighted indeed to see 


the old G.B. "hot-wdre" ammeter climbing slowly from the 
hoped for 1/10-ampere to all of 144 amperes. Looking over 
the rig and out of the window, he saw the Northern Lights 
in the sky over the Hudson. Promptly shutting off the power, 
he was amazed to notice the ammeter slowly climbing to an 
ampere-and-a-half, and even more slowly drop to zero. 
Needless to say, experiments were discontinued that evening. 

What will come in the next 50 years—maybe television? 


ISIDOR GOLDBERG— 

Pres., PHof Radio Corp. 



pJLOT parts were fcnoivn to 
■ all experinienters and ron- 
structors in the latter ^mrt of 
the 1920\s. This astute business 
man had the foresight, in those 
days, to manufacture the great¬ 
est variety of radio eqicipment 
at py^ices designed to have 
po/mlar appeal. Today, he 
heads the interiiationally fa¬ 
mous Pilot Radio Coi pot ation. 
The letter below is addressed to 
Hugo Genisback. 


W HEN I received your letter of recent date informing 
me of your Jubilee Souvenir Number, it cairied me 
back to the days when you and I became associated in 1908 
in the manufacture of wireless apparatus. 


bearing tuning coil, coherer detectors, electrolytic detectors 
and the inevitable cat's-whiskers. Well do I rememlier the 
1-, 2-, 3- and G-inch spark coils, each weighing it seemed to 
me about a ton apiece, being sold as rapidly to the experi¬ 
menters of that time as tubes are now being sold to Service 
Men. Every inch of spark coil power meant 5 miles of 
transmission and how desperately anxious all the boys were 
to accumulate enough to get larger and larger spark coils. 
Now you know why Pilot Radio claims 29 years' experience 
in the Radio Art. 


I want to go on record as saying that I don't think credit 
enough has been given you by the radio industry for the 
pioneering work you have done in the Art. You are respon¬ 
sible for the vast number of experimenters in the wireless 
field and without them, we wouldn't have the radio develop¬ 


ments which we have today. 

May you continue your good work for many years to come; 
I wish you continued success. 


ARTHUR A. HEBERT, WIES— 



Treasurer, The American Radio Relay League 

THE treasurer of the Amer- 
* icon Radio Relay Leagtie, 
Arthur Hebert, has been an 
amateur since 1902. His first 
real transmitter tvas bought at 
the old E, /. Co., and operated 
tmder the call AH before Fed¬ 
eral licensing provisions tvent 
into effect. I\Ir. Hebert has 
operated 2ZH and 2MP in addi¬ 
tion to his /yresent WlES. A.s 
an amateur, he is a firm believ¬ 
er in **ha})i** communications. 


a[T is just 35 years ago that I, as a young railroad teleg- 
rapher, in Providence, Rhode Island, became infected 
with the “wireless bug” while trying to make a coherer 
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“decohere'' and enable one to receive wireless signals from 
the Massie Wireless station in that city,—and the bug has 
never left me. 

Shortly thereafter, I accepted a position in New York City, 
and there found kindred spirits, but the business of making 
a living put a damper on much activity, but enabled one, 
nonetheless, to browse about steamship piers, “DF" at 
Manhattan Beach, “WA" at Waldorf-Astoria Hotel (the 
famous Col. Wilson's stock station) and other commercial 
stations, becoming acquainted with the “wireless operators", 
which kept the interest alive until 11^08 when a momentous 
decision was made of acquiring a real transmitter. 

What a thrill while walking through Fulton St. during the 
noon hour in picking up a little magazine named A/odcm 
Electricff to discover after reading a few pages that there 
actually was a store in New York City where “wireless” 
parts could be bought. The desire to see the place that same 
noon could not be resisted and on we walked through Fulton, 
Greenwich and West Broadway, and there on the 2nd door 
of an old building we met for the first time, the Father of 
Amateur Radio, Hugo Gcrnsback, the publisher of Modern 
Electives and the owner, if memory fails not, of the famous 
E. I. Co.; and at the same time it was my pleasure of meeting 
\ ictor Laughter, author of a book on wireless. The amateur 
spirit was there as we have it today and what a “talkfest” 
we had,—it resulted in my parting with a $20 bill and leav¬ 
ing the place 2 hours later with a 1-inch spark coil, a 1-slide 
“tuner” guaranteed to receive 1,000 miles—it had 1,000 
turns of black enameled wire on it—, and a pair of head¬ 
phones which we still have. 

During the next 3 years we find ourself “puttering” and 
feeling very much discouraged because the “Molybdenum” 
detector would not l>ring in signals; the “Electrolytic” detec¬ 
tor “ate up” the “Wollaston” wire at the rate of almost 1 
inch per hour and as this wire cost us $1 per inch, it became 
too much of a luxury. But when we discovered a source of 
supply where we could buy Galena at 25 cents per pound, 
there was a silver lining in our radio world. 

The detectors made with galena were so good and sensitive 
we found ourselves in the position of being able to copy the 
Navy Yards all along the Atlantic Coast and, many times, 
assist in copying messages which Navy and commercial oper¬ 
ators had difficulty in receiving. In that manner our circle 
of friends amongst the wireless operators grew, but once 
in a while irritation would develop, particularly when our 
1-kw. spark transmitter caused interference and we were 
asked to “stand-by”, but it had to be done politely; otherwise 
the poor Navy, ship or land station operators were in hard 
luck as our signals were stronger than theirs. 

When the laws of 1912 were passed by Congress, and the 
administration placed with the Bureau of Navigation, Dept, 
of Commerce, station and operator license.s became obliga¬ 
tory, the old “AH” call changed to 2ZII; after the war to 
2MR and as such was as well known as WIES has been 
since 1923 when we moved to the first call area. 

With the advent of government supervision vapid changes 
took place and Amateur Radio—through the elforts of the 
American Radio Relay League, founded in Hartford in 
early 1914, by the famous inventor and amateur, the lute 
Hiram Percy Maxim—made astounding progress in the 
field of communication and experiment. 

Whom do we find prominently connected with the radio 
industry today but the men who were radio amateurs 20 or 
more years ago? Amateur radio is still the great training 
school of the engineer of today—^and tomorrow. 

The story of amateur radio is one of service to the govern¬ 
ment and to communities in time of disasters. 

The early pioneers deserve great credit for developing a 
“hobby” which is the admiration of the world, and where it 


may lead to, with television just around the corner, I shall 
leave to the prophecy of Mr. Hugo Gcrnsback, whose many 
editorials have been so far ahead of the times. 

WILLIAM H. PRIESS— 

Pres., International Television Radio Corp, 

DEfESS* work on the develop- 
■ vieuf of reflex receivers, 
while with Kolster and when 
manufacturing sets under his 
oivn name, is well known to 
many old-timers. His nwre re¬ 
cent work in televiftio7t, de¬ 
scribed in recent of 

Ivadio-Craft magazine, is be¬ 
en m hi g outstanding and popu¬ 
lar. His reminiscence has ex¬ 
ceptional value, (Photo is from 
a painting by M. Kassel.) 

^ITHE summer of 1911 found me working in the electrical 
and blackface gang at the old Waldorf-Astoria. A job 
requiring a strong back. 

Tesla, the Montenegrin genius of Mephistophelian get-up 
lived on the 11th floor. This man with his induction motor 
created the alternating current industry, and dreamed of 
the Earth as you and I would of an apple, which he would 
activate from a central point to drive ships and trains, 
give light and heat everywhere without wires. He played 
with millions of volts and made property cheap in the 
vicinity of his laboratory. He gave us the multiple spark-gap, 
and Tesla transformer. His roost was generally avoided by 
us all, and we tip-toed by it as a youngster by a graveyard 
at night. On the roof of the Waldorf, a wireless station 
crackled messages to the ships at sea. 

Marriott, of the old United Wireless, the grand-daddy of 
the Federal Communications Commission field service. I 
recall my pride in carrying his wavemeter, Braun hot-wire 
ammeter and voltmeter, in 1912 on ship inspections. Can 
you remember the racket and the roar of the early com¬ 
mercial wireless sets doing their job at an efficiency of one- 
half of one per cent? Do you remember the Fleming Cy¬ 
mometer? 

Bucher, teaching the Marconi School, in a dismal loft at 
this time. We two aimed at writing a correspondence school 
course on wireless, with directions for using the keen stuff 
Electro Importing Co, was offering. The talented Bucher 
became the first sales manager for the RCA and later its 
Vice-President, 

Shoemaker, with the largest cud of tobacco ever carried in 
the mouth of a white man, performing tricks with link 
circuits. The old-timers remember how he planned a reserve 
flag wig-wag system to make sure there would be no slip 
in the advertised first wireless reporting of the America's 
Cup Yacht Races. 

Austin, his mastery of meter and buzzer, and his range 
data established by the cruise of the Salem and the 
Birmingham. 

Pickard, the cultured, the foremost scholar of the business 
and a veritable walking engineering encyclopedia, also an 
aspirant for wireless cup-race honors. He is of the crystal 
detector and I.P.76 receiver fame. Have him show you the 
repellent picture, taken 30 years ago, he has of himself, 
lolling in a hunk on his reporting tug, bearded and as non- 
<lescript in appearance as a tramp on a hand-out line, 

SarnofT, pounding brass in a two-liy-four station on top of 
Wananiakers. Now Pi‘esi<ient of RCA. 

Goldsmith, teaching radio and banging out the Proceedings 
(Continued on page 620) 
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In times of stress, when all other means of communications 
fail through the action of fire, flood or storm, the radio 
amateurs come through! Everyone knows of their sen¬ 
sational achievements in recent years. Yet hardly a person 



T was in 1908/* says Clinton B. De Soto, in a book pub¬ 
lished by the A.R.R.L., “that Hupo Gernsback, a clever 
Belgian* promoter, manufacturer and shopkeeper on 
Fulton Street in New York City . . . , began the pub¬ 
lication of the magazine Modern Electrics , , , , The 
contents .... soon became predominantly radio in 
character.’* 

A little farther on, Mr. De Soto continues, “The Wireless 
Association of America was a child of Hugo Gernsback, publisher 
of Moderyi Electrics, In early 1910 the first Wireless Bhw Book of 
the Association appeared, dated 1909. It listed 90 U. S. amateur 
stations , . . , together with the call letters used, wavelength 
in meters and spark-length of the induction coil ..,.** 

To Mr, Gernsback, thus, may be attributed the development and 
organization of amateur radio, in a great degree. Without his 
foresight and friendly interest, it is highly doubtful that the 
“hams,** as the amateurs call themselves, would ever have reached 
their present high degree of development. His early publication of 
a magazine devoted to wireless and scientific amateurs stimulated 
and encouraged the youths to interest themselves in fascinating 
and intellectual pastimes; later his fostering of the “amateur 
association** movement resulted in an organization destined to 
play no small part in the growth of amateur radio. 

Amateur radio may be said to have received its first impetus 
when the late Guglielmo Marconi, then a young Italian experi¬ 
menter, received 3 dots sent across the Atlantic Ocean on Decem¬ 
ber 12, 1901. The apparatus he used was crude, and amateur 
scientists, inspired by his achievement, built similar set-ups and 
proceeded to try their hands at sending and receiving. 

There were no licenses required in those early days. The sole 
requirement for amateur radio activities was the equipment. If 
one could afford to buy the parts and had the skill to use them, 
he could go on the air, using any frequency or power his heart 
desired. Sometimes his heart desired a frequency adjacent to one 
used by the Navy, or commercial wireless companies, after these 
had come into existence. If so, it was just too bad, for the amateur 
was under no obligation to shut down his service or shift his 
w'avelength if he was interfering with other communications; 
it was a matter left to his own discretion. This condition held from 
the beginnings of radio until August 17, 1912, when President 
Taft signed an act to regulate radio. 

Although 28 bills to regulate radio had been introduced in Con¬ 
gress during the preceding 10 years, this was the first to affect 
the amateurs — and affect them it did! It made licensing mandatory 

^Mr Gernsback is a native of the Grand Duchy of Luxeinbourgr. not Belgium. 
He is now editor and publisher of Radio-Craft and other magazines. 
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knows of the amateurs’ less spectacular but equally im¬ 
portant contributions to radio. The annual Paley Amateur 
Award (shown at right) is presented to the amateur who 
’’has contributed most usefully to the American people”• 

for all operators, including the amateurs, whom it banished to the 
hmbo of the lower wavelengths, then cotisidered useless for long¬ 
distance transmission. It regulated their transmission to 200 
meters or less, their transformer input to a maximum of 1 
kilowatt. 

Amateurs immediately befifan applying for licenses, and by 
A ^ year approximately a thousand had secured theirs. 

nothei year saw another thousand licensed amateurs, and by 
the middle of 1914, more than 5,000 were licensed. It is estimated 
that an equal number of stations were operating without licenses, 

^ the old theory that “to err is human; to get caught is crime.” 

Even the licensed hams did not permit their activities to be cir- 
cumscribed by the law. If they felt like operating on 300 or 
350 meters, they did so, and if the signals did not get out well 
^ kilowatt input, they doubled or trebled the power. 

Still the amateurs craved distance communications, and in 1912 
Edwin H. Armstrong, 22.year-old ham, played around with a 
de horest audion and made regeneration work. De Forest had 
discovered regeneration a year before, but had not as yet put in 
a patent claim for it. To this principle, many trace the use of 
oscillating tube circuits for both transmission and reception. 

In March the following year, the amateurs established the 
tradition that hams have carried on ever since—that they can 
be depended upon to “come through” in times of emergency. Ama¬ 
teur stations throughout the country, and especially those at the 
University of Michigan and Ohio State University, carried on 
communications for a large section of the mid-West when all 
other forms of communication were rendered inoperative by 
severe storms. 

During all these years there had been many radio clubs through¬ 
out the country, and in 1914 Hiram Percy .Maxim, president of 
a Hartford (Conn.) radio club, wanted to send a message to 
another amateur who was beyond the range of his transmitter. 

So he called another amateur who was nearer and had him relay 
the message. Though message lelays had often been conducted 
before, this was the first time that they had given anyone a really 
new idea. The idea was for the establishment of the American 
Radio Relay League, the first steps toward which were taken 
on April 6, 1914. By September it had 237 member stations in 
32 states and Canada, paying no dues save in enthusiasm. In early 
1915, the League—the A.R.K.L.—separated from the Hartford 
club and was legally incorporated as a separate organization. The 
first official A.K.K.L. magazine was published in December of 
that year. 

The war had broken out in Europe, in the meantime, and the 
(Continued on page 618) 
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P you want to ^ hack for a 
survey of the earliest radio 
parts, you will have to refer 
to the work of a Washington, 
D.C,, dentist. Dr. M ah Ion 
Loomis, who used such items 
as kites, copper-screen anten¬ 
nas and galvanometers to send signals 
a distance of 18 miles—in 1869! Later 
he turned his thoughts to a buzzer and 
a spark-gap, which were to be actuated 
^by the difference in potential between 
the earth and the higher atmosphere, 
where the kite held the antenna aloft. 
There is no record that he ever per¬ 
formed this latter experiment. 

The open rings used by Heinrich 
Hertz in 1887-’88—a low-value induc¬ 
tance in series with an air gap—^to dem¬ 
onstrate transference of energy from a 
circuit in which a spark was produced, 
might be termed another form of early 
radio part. But that likewise antedates 
broadcasting, as we know it, by so much 
that it may be considered the Stone 
Age of Radio. 


EARLY TYPES OF RADIO 
COMPONENTS 
More recent are the 
electrolytic detector 
and the coherer. Al¬ 
though the latter 
has been traced 
back as far 


as 1835, it was not usable until the de- 
cohercr (a tapper similar to an electric 
bell) was invented to jar the filings, in 
the tube, apart after they had been 
caused to cohere (stick together) by the 
incoming signal. Marconi patented 
the coherer, which Sir Oliver 
Lodge had suggested as a pos¬ 
sible radio device a few years ^ 
earlier, in 1894. The de¬ 
coherer in its usable 
form was introduced 
in '96. 


WEAK NITRIC ACID 


Those devices 
co-existed for 
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some time with 
the electrolytic 
detector, until 1907, 
although the electro¬ 
lytic detector was the 
more popular of the two 
because of its greater stability 
and elficiency. The Fleming 2- 
element rectifier, invented in 1904, 
and which we call the Flemhxg valve, 
while a revolutionary improvement 
and destined to be the basis for a still 
more remarkable achievement in radio, 
was never popularly used for the rea¬ 
son that the “diode" was too insensitive 
to weak impulses. 

Pickard's invention of the crystal 


detector, in 
1907, was a 
great step for¬ 
ward in this direc¬ 
tion, since it provided 
a very simple and eco¬ 
nomical detector which 
was the most efficient of all 
until the “triode" was made 
commercially available. The crys¬ 
tal detector was popular from the 
year it was discovered until 1924, for 
it permitted the construction of simple, 
practical and economical receivers. 
Many various metal ores were employed 
in this type of detector, some of which 
were carborundum, galena, silicon, iron 
pyrites, copper 2 )yrites and zincite. The 
coarser the grain of the crystal, the bet¬ 
ter it was supposed to act as a detector. 
Some manufacturers went so far as to 
produce a detector with a multiple num¬ 
ber of crystal cups, so that any one 
might be rotated into position and the 
cat-whisker placed in contact thereto in 
quick order. 

About that time, primitive induc¬ 
tances were made. These were simply 
long coils of wire, with two sets of taps. 
The first 10 turns were each tapped; 
every 10th turn from there on was also 
tapped. In this way, the experimenter 
could tune by cutting any number of 
turns into the circuit. These were still 
in use in the late 'teens and early 'twen- 
ties, when many listeners were still 
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Leyden jars. The first fixed condensers 
and bypass condensers y as they were 
classed, were heavy paper and tinfoil 
afTairs, very bulky and crudely made 
as compared to present-day standards. 
The method of winding them resulted 
in building up an inductance as 
well as a capacity,—although 
the condenser manufacturer of 
that day would neglect this 
factor when specifying 
the condenser’s value. 


IMPROVED PARTS 

ThenthevaWo- 


Avinding their 
own induct¬ 
ances. 

Of a comparalde 
period were the clock¬ 
spring variable condens¬ 
ers. These were made by 
mounting two strips of metal, 
insulated from each other, on a 
frame, with their other ends 
fastened to a shaft. Turning the shaft 
brought the strips closer together over 
a greater portion of their length, thus 
raising the circuit's capacity. 

Another early form of variable con¬ 
denser made use of mercury for its “sta¬ 
tionary” plate, the liquid metal being 
sealed inside a flattened cylinder and 
brought into capacitativc relation with 
a movable plate. This condenser, while 
novel, had the distinct disadvantage of 
being highly sensitive to vibration which 
would affect the mercury and hence the 
capacity which it created. 

) Gradually, condensers and coils were 
improved. The loose couple}\ having a 
primary winding sliding within the sec¬ 
ondary, so that coupling between the 
two could be varied, became popular. 
For certain types of sets, sliders re¬ 
placed the tap switches, which were re¬ 
tained, however, when panels were used. 
Book-type condensers, in which the 
angular relation of a hinged plate and 
a stationary plate, replaced the clock¬ 
spring condensers and the still earlier 


the latter for avoiding any stray induct¬ 
ance which might exist in the pig-tail 
itself! 

The same argument took place over 
variable condensers when those of the 
inter-meshing plate type were being 
advertised. 

The variocoupler brought in its wake 
the variometer — simply one coil inside 
the other, the two coils being connected 
in series. Rotating the inner coil made 
the combined inductance increase or 
decrease—and sets could be tuned with^ 
out recourse to variable condensers over 
a limited range of frequencies. It was 
about 1925 when the variometer was 
brought to its peak as the “Phusi- 
former”, a trade name for a device of 
this class using pancake (i.e., flat, 
spiral-wound) coils. 

Coils, for that matter, were being 
made and sold in almost every con¬ 
ceivable shape. There were the solenoid 
coils of standard design, jyancake coils, 

spider-web coils (wound on a form 
like the spokes of a wheel), honey¬ 
comb coils, toroidal coils (some¬ 
times referred to as “dough¬ 
nut” coils), hijiocidar coils 
— made famous by Grebe 
when he used them in 
his commercial re¬ 
ceivers, bank- 
wou7id coils, 
random-wound 


coupler began 
to enter the 
field, obsolescing 
the loose coupler. 

This new part had the 
familiar tapped pri¬ 
mary, but its secondary 
was mounted on a shaft "and 
could be rotated, thus changing 
its coupling. A dial could be at¬ 
tached to the shaft, and an accurate 
record kept of the setting. There was 
quite a controversy between set builders 
as to whether pig-tail connections to the 
secondary were superior to wiping con¬ 
tacts. The former were favored as 
affording positive, noiseless connection. 
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coils and a year or two later, ief}iittscattf coils, wound in the 
form of the figure 8. 


THE “LOW-LOSS** ERA 

Early in 1925. the industry became ‘loss conscious*', 
electrically speaking. Constructors and engineers began to 
worry about the R.F. resistance in coils and condensers, and 
from then on everything had to bo low-loss to be acceptal)le. 
Dielectric end-plates which had supported the hearings in 
variable condensers were discarded, the insulation being 
moved to the side, w'here it supported the stator plates. The 
substitution of metal end-plates was of even further ad¬ 
vantage, for it enabled the set builder to reduce the elYects 
of body capacity to a minimum while tuning. One manufac¬ 
turer of condensers held out to the end, advertising, “Don c 
be fooled by ‘Low Loss* BUNK!**, but the public would not 
heed, and condensers of the “low-loss** type are in use to this 
very day. 

Coils, too. came in for their share of attention from the 
ethciency experts. The spider-web coils, stuck into position 
with cement, had a spell of popularity. The solenoid coila 
were liberally coated with similar “dope** and slipped from 
their winding forms, of which only vestiges were permitted 
to remain as terminal and mounting supports. 

One manufacturer even went so far as to silver plate the 
primary of his 3-circuit tuner (in this case, a variocoupler 
with additional fixed winding to act as antenna coil) on the 
assumption that the greater conductivity of this metal would 
improve reception. Some users reported that it did! 

Shortly after the “low-loss** era, began the period of con¬ 
denser plate curvature improvement. Variable condensers of 
the inter-meshing type as first designed were of the 
'^straight-line cagacit}/* variety. With the ever increasing 
number of broadcast stations, it was found that on the lower 
wavelengths many stations wore crowded into a nairow 
range of the tuning dial and spread too far out on the higher 
wavelengths. 

To correct this the straight-line wavelength condensers 
w'erc brought out. this curve being obtained by elongating 
the shape of the plates a hit. While the new condenser some¬ 
what corrected the condition of crowded tuning on the low- 
wavelength end of the dial, it wasn’t completely satisfac¬ 
tory for the reason that broadcast stations were Ixjing as¬ 
signed wavelengths on a 10 kc.-sepai ution irequency basis. 

Hence, to get equal frequency changes over the entire tun¬ 
ing range of the dial, the tuning condenser had to have a 
straight-line frequency curve,—which resulted in an era of 
almost elliptically-shaped condensers, known as straight- 
line freqneficy condensers. One of the first and most in¬ 
genious of these was the “scpuire law’* condenser designed by 
Clyde J. Fitch; its triangular plates were meshed, point 
first, by means of an ingenious screwthread gear system and 
360" dial. 

However, some manufacturers saw an opportunity to cash- 
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in on the fact that many thousands of variable condensers of 
the older style were already in use, or else available at 
sacrifice prices, and figured that some device was necessary 
to give straight-line frequency tuning with old-type variable 
condensers, — and so was born the straight-line frequency 
dial. It consisted of nothing more than an eccentric-shape 
disc driven by a smaller disc by friction, so that slow vernier 
tuning was accomplished on the lower wavelengths and 
practically normal direct-drive tuning on the higher wave- 
lengths» 

MISCELLANEOUS PARTS 

Variable resistors, too, found a ready market. Each tube, 
of course, was supposed to have its own rheostat for most 
efficient operation. Then vernier rheostats, some with ex¬ 
tremely ingenious design for varying the resistance a frac¬ 
tion of an ohm at a time, were sold. These were supplanted, 
in the higher-price ranges, by compression-type rheostats, 
which used piles of carbon discs or conductive powder, the 
resistance being varied as a knob was screwed tighter or 
looser. Subsequently it was learned that filament voltage 
was not so critical, especially on the audio amplifier tubes, 
and fixed, self-adjusting filament resistors, such as the 
Amperite, came into general use as an effective means of 
compensating the change in battery voltage between charge 
and discharge. 

Potentiometers were sold separately or combined in one 
instrument with a rheostat — and even grid leaks were made 
variable. One of the latter, sold at a high price, was actually 
hand-calibrated in megohms and fractions thereof, but wds 
highly hygroscopic, and its actual readings varied with 
changes in weather. 

All during the set-building boom, which ran from about 
1922 to 1931, kits were available. Some of the earliest were 
reflex kits. Later the neutrodyne was sold in kit form, the 
basic essentials being matched neutroformers (coils) and 
neuirodons (neutralizing condensers). 

The condenser manufacturers were quick to take advan¬ 
tage of this, and at least one was soon advertising sets of 
2 and 3 individual, matched tuning condensers, the use of 
which was said to make the dials ‘‘log'" perfectly. 

At about the same time, ganged condensers swung into 
favor. Some of these used a common shaft, as at present, but 
others used gearing and belts to tie together several separate 
units. One popular model had plates of approximately square 
shape, which were pivoted at the corners, both sets of plates 
moving. In the early gang condensers, variable trimmers 
were nearly always added to afford finer tuning. 

Vernier dials were another part that was popular to 
achieve the same end. Geared drives, and friction drives of 
various sorts were employed to secure positive action and 
freedom from backlash. (One prominent make of dials even 
had a sort of gearshift lever for varying the ratio.) Re- 
(Continued on page 642) 
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ALEXANDER 


Practical transmission of sound began with the inception of 
the telephone, hence it was within this industry that the 
first Microphone was developed. Credit for much of the im¬ 
provement of this device, however, belongs to radio, as is 
told in this story. Loudspeakers, Amplifiers and Phonograph 


1875J 


CHOLARS have loTiff debated 
whether sounds exist where 
there is no ear to hear them. 
Whatever the answer, for the 
purpose of this article, sound 
shall be considered to mean 
atmospheric vibration at audi¬ 
ble frequencies; i. e., between (roughly) 
30 and 14,000 cycles per second. 

These are set up by vibrating bodies, 
such as a violin string, a trumpet 
reed, a drum-head or the human larynx, 
to mention hut a few of thousands. Such 
sounds travel for considerable dis- 
tances through the atmosphere, and 
even in ancient times it was found that 
they could be directed by means of 
megaphones or speaking trumpets. 

But men wanted other, easier means 
of transmitting their voices to com¬ 
paratively great distances, without rely¬ 
ing on sheer lung power. True, they had 
primitive ‘‘telegraphs” such as the heli¬ 
ograph, beacon fires and smoke signals, 
but they wished to transmit the spoken 
word. 



The first telephone was invented by 
an English genius in 1667, who based 
his vfork on the “bull-roarer”, an instru¬ 
ment still used by African witchdoctors 
and American sideshowmen. It consists 
of a can, one end of which is covered 
by a tightly-stretched membrane, with 
a cord fastened in the center. This is 
the device used by Robert Hooke in 1667 
when he transiiiitted voice between two 
distant points. Hooke linked two of 
these instruments together with a 
goodly length of string, \vhich, when 
stretched taut, permitted the vibrations 
of a voice striking one diaphragm to 
be transmitted along the cord to the 
other. (Sound waves are transmitted 
much farther through denser mediums 
— such as cord and other solid materials 
.—than through air which is a compara¬ 
tively low-density medium.) 

Nearly 200 years went by before our 
present devices were approached. It 
was, in fact, 1854 when Charles Bour- 
seul suggested that a disc. vil)rated by 
the voice, could be used to make and 


break an electrical circuit to cause 
similar vibrations in a second dia¬ 
phragm. This idea was tried by Reiss, 
of Frankfort, in 1860. 

Another 16 years passed and in 1876 
Elisha Gray, an American, invented a 
system which caused variations in the 
strength of a steady current. In the 
same year, Alexander Graham Bell 
connected two “receivers” together, so 
that the diaphragm of one, actuated by 
the human voice, generated in the pole 
windings a current which was ade<iuate 
to cause the other receiver to operate, 
reproducing the vibrations. 

However, the currents generated in 
Bell's magnetic transmitter were too 
weak for use over appreciable dis¬ 
tances, so it was supplanted by a means 
of modulating a constant current, thus 
paving the way for the viicrophone, 

DEVELOPMENT OF THE 

MICROPHONE 

Early laboratory models of the micro¬ 
phone were simply a light base, sup- 
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Sound Equipm ent 

Pickups are exclusively products of the radio laboratories, 
Without vacuum tubes we would have had no amplifiers ,— 
no loudspeaker reception. The crude apparatus depicted 
should amaze all those who are familiar with present-day 
developments in high-fidelity radio and sound eguipment. 
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porting: two or more carbons in light 
contact with each other, and in series 
with an electrical circuit. Thus when 
the base was jarred, the contact and 
hence the electrical resistance between 
the carbons varied, causing similar 
variations in the curient How. 

Crude and insensitive as this device 
was, it formed the basis of the modern 
carbon-type microphone, which merely 
affords multiple instead of one or two 
carbon-to-carbon contacts. The single- 
hutton type consisted of a fixed carbon 
disc, with a diaphragm-impelled carbon 
disc suspended a slight fraction of an 
inch away from it, the space between 
them being filled with loosely-packed 
carbon granules. This microphone is 
sensitive, but does not cover a sufficient¬ 
ly wide range of audio frequencies. It 
was largely supplanted by the double- 
button ‘'mike’^ which has the diaphragm 
supported between two such buttons. 
This, while affording better tone qual¬ 
ity, still retained many earlier defects, 
such as variation in its characteristics 


caused by changes in humidity, noisy 
operation (carbon noise), carbon ‘‘pack¬ 
ing”, etc. 

Soon the condenser microphone, of 
low power output but wide frequency 
response, was developed. This was a 
2-plate condensei, the diaphragm com¬ 
posing one of the plates. It was popular 
in the late 1920's, A preamplifier 
(usually built-in), connected between 
the regular amplifier and the conden¬ 
ser microphone, was soon added to 
boost the weak output. The ribbon-type 
or velocity microphone became popular 
about 1931, employing principles similar 
to the “magneto” microphone which 
Bell had used in his early experiments. 
Shortly after, the crystal mike made 
its appearance and at this time is the 
greatest favorite because of its relative¬ 
ly higher output when compared with 
other types—excepting the carbon 
microphone. The dynamic mike was 
used many years ago, then dropped, 
and lately has reappeared to compete 
with today’s velocity and crystal units. 


Each have their special features and 
following, and are individually adapt¬ 
able for special work. 

A connecting link between micro¬ 
phones and loudspeakers (or repro¬ 
ducers) appeared in the June, 1912, 
issue of Hugo Gernsback's Modern 
Electrics magazine. The output of a 
crystal-detector wireless receiver was 
fed into a single phone. On the dia¬ 
phragm of this phone, and connected to 
a separate battery, was a small cup of 
mercury, touching the surface of which 
was a carbon rod, connected to one side 
of a low-impedance phone unit, the 
other side of which completed the bat¬ 
tery circuit. A horn was positioned on 
this phone unit, to act as a loudspeaker. 

DEVELOPMENT OF LOUDSPEAKERS 

The first reproducers, then, w^ere 
simply horns positioned correctly in re¬ 
lation to simple magnetic telephone 
units. Such horns were rather costly 
and for this reason radio fans were 
inclined to improvise sounding cham- 
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bers, using bowls of various sorts, to 
reflect and “amplify” the sound. 

The main idea of a speaker was to 
enable a large number of persons to 
listen to a message or broadcast simul¬ 
taneously, and simple gadgets were in¬ 
vented to do this without the need for 
speakers, as amplification was still in¬ 
adequate, Among these devices were 
phone caps attached to a multiplicity of 
stethoscope tubes; plugs with terminals 
to permit the attachment of two or 
more pairs of phones; plugs incorpora¬ 
ting switches so that phones might be 
connected in series or parallel; multiple 
binding posts (one type of which was 
simply a short length of coil spring), 
etc. However, though these served their 
primary purpose, they did nothing to 
relieve ears crushed by headphones. 
Therefore the search for a loudspeaker 
continued* 

One of the earliest commercial types 
was merely a horn, with a place pro¬ 
vided for attaching a headphone unit 
at its apex. Then came one that was 
“twice as good”—it had arms to hold 
2 headphones. Made of aluminum, such 
horns sold for $10 and upward. Another 
manufacturer made a similar horn of 
papier mache and advertised it as hav¬ 
ing “less resonance”, and sold it more 
cheaply. Prices gradually declined un¬ 
til the components were on sale in the 


“10-cent” stores. Numerous variations 
were also produced, one of which was 
a bowl with an arm to hold a unit at 
its “focal point”. Still another type 
attached a phone unit in place of a 
phonograph sound head to the tone arm 
of a phonograph. 

But there were also deluxe speakers, 
two of which merit particular mention. 
The first, the Magnavox, because it em¬ 
ployed the dyimniic (moving coil in a 
magnetic field) principle upon which 
almo.st all present speakers are based. 
The second, the Western Electric mag¬ 
netic (moving iron in a magnetic field) 
speaker, because it was generally sold 
in connection with a 2-stage audio am¬ 
plifier, the basis of present-day public- 
address systems. In fact, it was the 
invention of multi-stage cascade ampli¬ 
fiers that made loudspeaker radio 
possible. 

But there were other innovations in 
the early art of reproducers. Some of 
these flourished for a time, but only 
the dynamic speaker had a lasting 
influence. 

There came the horn with phone unit 
built-in—the first real loudspeaker. 
Then followed the phone unit with 
movable pole-pieces, to adjust the air- 
gap between diaphragni and magnetic 
poles so that maximum volume and 
sensitivity could be obtained without 


diaphragm rattle on loud reproduction. 
There were also mica diaphrag^ms with 
iron discs riveted to their centers, to 
improve sensitivity and tonal quality. 

Then came the era of cone speakers, 
at first actuated by magnetic units. 
Cones of different sizes and shapes were 
in turn popular; for a time the belief 
existed that true fidelity could not be 
attained unless the cone \vas 3 feet in 
diameter. When this was proven falla¬ 
cious, the field was explored further— 
resulting in balsa-wood, airplane-cloth 
and condenser-type speakers. All were 
based on the cone-type principle,— i, e„ 
si. large, light mass driven by a mag¬ 
netic unit. The mechanisms of these 
cones were of the armature type, sim¬ 
ilar to those used in Baldwin phones. 

Later, the cone, smaller in size, was 
combined with the dynamic driver—a 
combination which has retained its 
popularity ever since. Adequate re¬ 
sponse over most of the audio range is 
possible with this type of speaker when 
correctly-designed baffling is employed. 

With the inception of high fidelity, 
however, there was a surge of interest 
toward crystal speakers, to be used in 
conjunction with reproducers of the 
ordinary type. Known as “tweeters”, 
the crystal speakers are made with 
small cone areas, designed to em¬ 
phasize the higher end of the audio 
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spectrum. Many persons still believe 
their use essential for optimum tone. 

Today, the dynamic speaker of high- 
fidelity design is seldom larger than 18 
inches in diameter. The electromagnetic 
field is eliminated in many cases, spe¬ 
cial magnetized alloy metal having been 
found to create a magnetic flux (or 
magnetomagnetic field) about as high as 
that obtained by electromagnetic means. 

DEVELOPMENT OF AUDIO 

AMPLIFIER 

The link between the detected signal 
and the loudspeaker is the amplifier. 
At first the output of the detector was 
fed directly into the reproducer. A little 
later, mechanical amplification was de¬ 
signed, but this was highly unsatis¬ 
factory, as judged by present standards. 

Then, in the early part of 1912, 
de Forest with his associates Logwood 
and \'an Ethon discovered the tre¬ 
mendous amplifying properties of the 
audion tube especially when used in 
2- and 3-stage cascade (one stage after 
tbe other) amplifiers. They determined 
the amount of amplification (or the 
“amplification constant”) that took 
place in each tube and explored the 
field of amplifying transformer design 
so as to increase this amplification. It 
was this work and his discoveries in 
this field that later interested the Bell 


System A.T.&T. Co., in the audion and 
resulted in the sale of the audion to 
this company. 

After A.F. transformers were further 
improved, and radiotelephony and 
broadcasting started, early set builders 
had a problem on their hands—whether 
to use high-ratio audio-frequency trans¬ 
formers for high gain, or low-ratio ones 
for better tone and greater stability. 
Audio stages oscillated and the ampli¬ 
fication became distorted if too much 
gain was sought, and a compromise 
had to be effected. In fact, at least one 
manufacturer brought out a trans¬ 
former with tapped primary and sec¬ 
ondary, so that the step-up ratio might 
be varied at will. 

The invention of the “C” (or grid) 
battery circuit did much to improve 
amplifiers, for the use of this potential 
kept the grids of the audio tubes from 
swinging positive and causing distor¬ 
tion on loud signals. As mentioned in 
the article on old-time tubes in this 
issue of Radio-Crafi, power tubes were 
another important factor in the ampli¬ 
fier field, but even before they came out, 
push-pull amplification was in use, to 
serve a not dissimilar end. For those 
who wished greater output than was 
possible with a single last-stage tube, 
yet who did not wish to incur the ex¬ 
pense of push-pull transformers, paral¬ 


leling of output tubes was employed. 

Perhaps one of the gi*eatest inven¬ 
tions during battery days was that of 
Latour, who patented the use of a single 
or battery on several stages. 
The more antique diagrams show a 
separate battery for the plate supply of 
each tube in a set. This patent was of 
particular value when eliminators and 
power packs came along, for it made 
it unnecessary to use a large number 
of eliminators for a multistage set. 

Nor can this article conclude without 
mention of the Loftin-White direct- 
coupled amplifier, which was highly 
efficient when properly constructed. In 
it, the plate of one tube connected di¬ 
rectly to the grid of the following tube, 
biasing being such that each grid was 
negative, each plate positive, in respect 
to its own til anient. 

Today, we have amplifiers that em¬ 
ploy a minimum of tubes, have straight- 
line amplification from 20 to 15,000 
cycles, extremely high power output 
and tremendous voltage gain without 
the instability or other inefficiencies that 
were predominant in old-time amplifiers. 

Thus has been the progress of audio 
reproduction. What the next step will 
be, only time will tell. Most recent de¬ 
velopments have been in cabinet and 
(Continued oii page 608) 
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Old-timers, who became responsible for the amazing growth 
of the radio set industry, took much of their inspiration 
and experience from the catalogs and apparatus of the 
famous E. /. Company which, founded in 1904, was the 
earliest in the field to supply wireless amateurs with their 
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HE history of the E. I. Com¬ 
pany really had its beginning 
when I was exactly 6 years 
old. 

The entire course of my 
future life had its direction, 
probably, when my father's 
caretaker presented me with an electric 
bell, a roll of lead-encased copper wire, 
and an old French Leclanche wet bat¬ 
tery. I remember quite distinctly now 
that the thing which captured my 
imagination was not so much the mys¬ 
terious-looking wet battery, nor the 
French-made, walnut-boxed electric bell, 
but rather the mysterious green spark 
which I observed at the platinum con¬ 
tact points of the bell. 

I also remember that this, my first 
introduction into the mystery of elec¬ 
tricity, did not end there; but for many 
days I hooked and unhooked the battery 
from the bell, and later on a pushbutton 
was added w'hich had been procured 
somewhere. From this beginning I was 
soon installing electric bells for friends; 
as, indeed, in the town where I was 
born—Luxembourg—there was only one 
electrician at the time, 

(For the record, let me digress here 
for a moment, and state that I am 
neither German, French nor Belgian; 
though these various nationalities have 
been attributed to me in various news¬ 
paper and magazine articles for many 
years. 

(The Grand Duchy of Luxembourg is 
a small, independent country of some 
350,000 souls, sandwiched in a triangle 


betw^een Germany, France and Belgium. 
At one time, Luxembourg was an im¬ 
pregnable fortress, second only to Gi¬ 
braltar; in 1867 various powers [includ¬ 
ing England, France and Germany] 
guaranteed the neutrality of the little 
country if Luxembourg would raze its 
fortifications. This it promptly did, and 
this neutrality was not violated until 
1914, when Germany invaded Luxem¬ 
bourg just before its invasion of Bel¬ 
gium, Luxembourg, by the way, is a 
bilingual country, its inhabitants speak¬ 
ing French and German with equal 
ease,) 

To get back to the bells, it wasn't 
long before I was making quite a good 
deal of money by installing bells and 
house telephones for friends and others 
and, since my expenses were practically 
nil, everything was clear profit—a con¬ 
dition which I have never been able to 
duplicate since that time. 

My parents, who w’ere well-to-do, 
looked upon this entire electrician busi¬ 
ness with sad misgivings, and my 
mother w'atched the proceedings with 
the same enthusiasm which a hen feels 
when she sees a duckling which she has 
hatched, take to the w^ater. 

Opposition, how^ever, ever since child¬ 
hood has never deterred me, and I kept 
on importing my electric supplies, from 
either Germany or France, until I 
acquired something of a reputation jn 
my city. 

My activity soon became known to 
the Mother Superior of the Carmelite 
Convent, a large institution occupying. 
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apparatus and literature. In commemoration of 50 YEARS 
OF RADIO, the founder of that well-known company here 
gives a comprehensive story of its history which will prove 
of interest to old- and new-timers alike, telling as it does 
of the birth of a major American industry. 




with my father^s estate, a high plateau 
on the outskirts of the city of Luxem¬ 
bourg. I was a frequent visitor to this 
convent, and Mother Bodewing, the 
Superior, took a liking to me which was 
manifested by her presentation to me 
of various holy pictures, which I 
treasured highly. One day I was asked 
if I could provide an intercommunica¬ 
tion system for the Carmelite nuns, 
from one cell to the other, so that the 
nuns could speak to each other when 
resting. The order of the Carmelites is 
quite rigorous; the nuns, for instance, 
use their coffins as beds, and wear very 
rough homespun sackcloth for their 
uniforms. 

After a few consultations, a price w^as 
«agi*eed upon, and a number of tele¬ 
phones and bells were to be installed in 
the convent* When the material arrivecl 
it was found, however, that although I 
was yet only 13 years old, I was still 
considered a man, and as such could 
not enter the premises of the convent* 
Indeed, Mother Bodewing had to get a 
special dispensation from Pope Leo 
XIII for me in order that I might enter 
the convent* In due time this permission 
arrived, and the telephone and bell sys¬ 
tem was installed* Upon the completion 
of the work, the Mother Superior pre¬ 
sented me with a beautiful illuminated 
parchment in gold and many colors, 
testifying to the fact that I had, at the 
age of 13, installed a telephone and bell 
system to the satisfaction of the con¬ 
vent. 

With the proceeds of the profits made 


from such telephone and bell installa¬ 
tions I soon had assembled a creditable 
electrical laboratory. Since my parents 
did not encourage this sort of thing, I 
found it necessary to buy all supplies 
for the laboratory out of my own funds. 

Not long afterwards, I learned about 
the wireless” research of Marconi and, 
in a few days of hard work, had per¬ 
formed his experiments. With crude 
apparatus, I \vas able to send signals 
across the room with ease. 

These wireless experiments, however, 
did not hold any great significance to 
me at that time, because I was much 
more interested in the mysteries of bat¬ 
teries. Indeed, most of my money was 
expendetl in making all sorts of pri¬ 
mary batteries, and the designing of 
batteries which could be used for light¬ 
ing homes. This was a necessity in those 
days, because, while the city already 
had an electric power plant, the district 
where we lived was not provided with 
service and, consequently, we had to be 
satisfied with smelly oil lamps. 

It wasn't long, however, before I had 
electric light of my own, and had 
equipped our house with a number of 
lights also—all supplied by batteries 
of my own design* The stunt in those 
days was to find a good copper sulphate 
battery, a type known to give a steady 
stream of current without weakening, 
and with it charge a storage battery 
during the daytime; then by throwing 
a switch at night, light was provided* 
Of course, these lamps were of the 
miniature variety, and each gave about 
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1 or 2 candlepower when the storage battery was freshly 
charged. 

All this work was, of course, done after school, and the 
work continued during my studies in Brussels (Belgium), 
as well as in a technical college in Germany. 

After the turn of the century — at the end of 1903—-while 
still in my ^teens, I decided I wanted to come to America to 
exploit a battery invention, because I felt that there was no 
opportunity in Europe for this sort of thing. The batteiy 
which I had invented was a dry^cell fashioned like a storage 
battery, with alternating carbon and zinc plates in parallel. 

The trouble with the invention was that the thin carbon 
plates had to be surrounded by a depolarizer and the 
arrangement w'as somewhat too fragile. This battery, which 
measured about 4 ins. square, and about 6 ins. high, never¬ 
theless gave over 125 amperes on short-circuit and, under 
normal current consumption, IV 2 volts. It was, however, 
found impractical in my rounds through American battery 
shops, because of its exceedingly high cost. 

I modified the idea of my battery somewhat, and soon 
found a partner; so we started to manufacture ignition 
batteries for automobiles. This business succeeded, and would 
have been a success except that the depression of 1907 came 
along, A dry storage battery of my design which we were 
manufacturing at that time, although successful, could no 
longer be marketed during the slump, as most automobile 
plants bad closed down. So, for the time being, the battery 
business ceased, and other activities took its place. 

I had become acquainted with a young man named Louis A. 
Coggeshall, who bad been a telegraph operator with the 
Erie Railroad Company, and I used to tell him about the 
wireless experiments I had made while still m knee 
breeches. He was much impressed with them; so, one day, 

I constructed a small wireless set, and he became rather 
enthusiastic about it That evening we decided, right then 
and there, to go into business. We wrote down a number of 
names; but I was somewhat skeptical that we could succeed 
by selling just a wireless set, and suggested that it would 
be better to get out a small catalog and list in it^ a variety 
of electrical supplies — a number of which we could procure 
in Germany and France, from supply houses which I well 
knew from my former connections with them. 

I suggested the name of the Electro Importing Company, 
which was later on to become famous as the first wireles.s 
amateur supply house in the world. We took quarters in a 
small office in the top of No. 32 Park Place, in downtown 
New York, just a block from where the Woolworth building 
now stands. No. 32 Park Place still remains as it was in 
those days—the building stands unaltered. 

One of our first investments was in a small 1 inch ad¬ 
vertisement which we inserted in the January 13, 1906, issue 
of the Scientific American. A similar ad was inserted in 
an issue of Youth's Companion at about that time. We were 
blissfully ignorant of the fact that these were, later on, to 
become historical as the first radio advertisements, whereby 
a radio set was offered for sale to the public for the first 

time in history. 11 . 

The little set which we marketed was, of course, crude, but 
it worked! I had gone Marconi one better, and invented a new 
circuit, whereby only a single battery was used in a single 
circuit Marconi always used a separate battery for the 
coherer circuit, and another for the decoherer circuit. I 
combined both circuits into one, thereby saving a battery. 
We applied for a patent on this circuit, but made the mis¬ 
take of not employing a regular patent attorney since 
Mr Coggeshall, my partner, did the regular application 
work himself. Many irregularities were found by the Patent 
Office as to form and procedui'e and the applicatiori had 
to be’sent back and forth so often that Mr. Coggeshall got 
discouraged, and we forgot about the whole thing. 

(The lllu8lr»llon3 on this ore IdontlD.d. by nunjlier, at th« end of llie .tUclo.l 
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This wireless set which was called the Telimco (a coined 
name made up from the words The Electro Importiny Com¬ 
pany) was priced at $7.50. Orders bepran to come in pretty 
rapidly, and our only trouble was that we could not lill them 
fast enough. One of the difticulties was in the coherer 
filings, a mixture of silver and iron. Mr. Coggeshall had 
under him the ‘‘filings department,’^ so-called, and it w'as 
his duty to take good U. S. dimes and file them with a 
coarse file, catching the filings in a small cardboard box. 
These were then put into a glass bottle and kept there until 
we mixed them with iron filings in the proper proportion. 

As manufacturers of the first complete wireless set, we 
early had a brush with the law. It seems that some skeptical 
readers of the Scientific American and the Youths Com¬ 
panion thought that a working $7.50 wireless set must, of 
necessity, be a fake; so they wrote letters to the Mayor’s 
office in New York City demanding that we be investigated; 
the advertisements on their face w'ere apparently a fraud. 
So, one morning, we were astonished to have a burly Irish 
policeman descend upon us, demanding in a bellowing gruff 
voice to be told just what sort of business was going on. 
Naturally, we assured him we were making a wireless set. 
The stalwart minion of the law bellowed in unmistakable 
terms that it w as impossible that we could do such a thing for 
$7.50, and that, as a matter of fact, wireless w^as the most 
expensive thing going, and no set could be produced for 
less than $10,000!! 

As our demonstration set was aKvays hooked up, wre asked 
him to take into his own hands the receiving part, which 
consisted of a board, not quite a foot square, on which there 
was a battery, coherer, decoherer and relay. The coherer 
was equipped wfith 2 mysterious looking antenna wires bent 
in the form of an “L”. All the connecting wires were done, 
in the then-prevailing fashion, in beautiful spiral curlicues 
without which no electric apparatus was complete. 

So there the cop stood in the middle of the room, balancing 
the receiving set in his ham-like hands. I betook myself to 
the end of the room where the transmitter (in the shape of 
a 1-in. spark-coil, transmitting oscillator balls with their 
antenna, four drycells and a transmitting key) was located. 

I then asked the policeman to state how many times he 
wanted me to ring the bell of the receiver which he had 
in his hand. 

“Four!’* he growled. I depressed the key 4 times and, 
the bell rang 4 times in the best wireless manner of the day. 
The cop w’as nonplussed, but still couldn’t believe his senses. 
He then asked me to vary the signals to 3; then to 6; and 
finally to 12. Fortunately for us, that day the receiver per¬ 
formed miraculously well. (It did not do so on all occasions, 
due to some electrical disturbances in the building; usually 
the elevator motor when starting, set off our receiver.) 

The policeman put down the receiving set. He was plainly 
astonishe^l. Yet he had had his first real wireless demon- 
sti ation the bell had rung in his own hands without any 
connecting wires between the transmitter and the receiver! 

Let it be stated here that a New York cop is not defeated 
so easily. His parting words, while he backed through the 
door, must be recorded here for history. They may not be 
grammatical, but they were to the point: 

“I still think youse guys is a bunch of fakers. This ad 
here says that you are selling a wireless machine. Well, if 
you do, what are all them wires for?” 

The wires to which the policeman referred were, of course, 
the antenna wires and the connecting wires; and, technically, 
we must bow to his superior judgment. He was right. Our 
wireless set did have wires, and all radio sets continue to 
have them to this day. 

After the first furor which our set had created, there 
came the inevitable slump. With the coming of summer, 
(Continued on page 630) 
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Ever since the invention of communications, man’s mind has 
played with the possibility of sending pictures — moving, 
living pictures winging their way through space. Even before 
science had solved the basic problems of dividing each image 




ELEVISION dates back far 
more than 50 years, although 
the first practical demonstra¬ 
tion was not given until Janu¬ 
ary 27, 1926, when John Logie 
Baird showed members of the 
Royal Institute in London his 
system reproducing images in black, 
white, and tones lying between. 

As early as 1860, however, Nipkow of 
Germany, Carey of the United States, 
and Senlec, of P'ranee, were working out 
the first theories of this new art. The 
former, indeed, devised the perforated 
disc which bears his name, and which 
was the accepted means of television 
pick-up until about 1932, when the 
Zworykin ico)/o,s*copc, an electronic pick¬ 
up, was proven to be much more ef¬ 
ficient. This, however, did not solve the 
complete problem; that of reception 
reniained. 

FIRST PRINCIPLES 

The art of sending moving images 
through the air also owes a debt to 
Luniiere, Edison and other early devel¬ 
opers of the motion picture, and to the 
numerous workers who devised halftone 
engraving, for it makes use of principles 
of which they took advantage. Televi¬ 
sion makes use of the limitations of the 
human eye; i.e., the eye’s failure to sep¬ 
arate a number of small, closely-spaced 
spots at a distance from it (as in half¬ 
tone engravings) and its tendency to 
*‘see” an image a fraction of a second 
after the image has gone (as in motion 
pictures) . Television takes advantage 
of such “resolving pow'er” and “persis¬ 
tence of vision”. It breaks (in modern 
441-line scanning) an image into near¬ 
ly 200,000 dots or “picture elements”, 
only one of which is upon the screen at 
any given instant—the eye blends them 
into a complete image. 

Even the younger television engineers 
can easily recall the days when televi¬ 
sion images were composed of no more 
than 516, 2.304 or 3,600 picture (or, 
more correctly,“image”) elements (con¬ 
stituting 24-, 48- and 60-line scanning, 
respectively). Comparatively crude, 
they yet permitted the presentation of 
recognizable images and clearly fore¬ 
shadowed the possibilities of television 
as a means of public and home enter¬ 
tainment. 

Oddly enough, a successful television 
experiment was described in the public 
press only 7 years after the discovery 
of the properties of selenmm—and 4 
years before the simplest scanning disc 
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into a series of electrical impulses, human brains conceived, 
in a hazy way, some idea of how the end might be achieved. 
This article traces the progress of the art from its inception 
onward to its present state of high development. 
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For many years the A diac, or 

modifications thereof, was the basis of 
television experiment. C. Francis Jen¬ 
kins placed his apertures in the surface 
of a cylinder, for example, while others 
retained the disc form, hut substituted 
lenses for the pinholes, to pass move 
lipht. The spiral form was still retained 
in the early lens discs, however, and the 
spot of lip:ht, havinjr to be larp^e enough 
to cover both the first and last lenses in 
the series, was largely blocked by the 
uncut portions of the disc* 

Using: a unique form of reflecting: 
lenses, angularly displaced, William 
Hoyt Peck was able to arrange these in 
a circle instead of a spiral, and so was 
enabled to concentrate his light beam to 
a small spot, all of which was reHected 
(save for the usual reflection and re¬ 
fraction losses) to the screen. This pro¬ 
duced images of considerable size and 
brilliance. He put this apparatus into 
commercial use for bulletin transmission 
over wires late in 1937. 

But the Nipkow disc was by no means 
the sole basis for television development, 
though it (lid mold thought in the art 
for many years. Other early ideas which 
must receive their meed of mention in¬ 
clude the mirror screw, the revolving 
prism and the cathode-ray tube. 

ENTERS THE CATHODE-RAY TUBE 

Startling, isn't it, to think of tha 
cathode-ray tube as an early system, 
when it has won almost universal adop¬ 
tion by the leading television labora¬ 
tories of today? Yet Boris Rosing, a 
Russian professor, was conducting tele¬ 
vision experiments with cathode-ray 
tubes as early as 1907. Rosing used a 
mirror-drum scanner at the transmit¬ 
ting end, and had upon it a number of 
coils to generate synchronizing currents 
to cause electrical scanning in the 
cathode-ray tube at the receiving end. 
He was not the first, however, to make 
use of mirrors, for vibrating reflectors 
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had been used by Jan Van Szczepanik—a principle later de¬ 
veloped along far Tuore efficient lines by Priess. 

While scanning has occupied the attention of television en¬ 
gineers to a groat degree, there has ever been the coexistent 
problem of light-beam modulation. Szczepanik used a method 
which was widely employed for a time—namely, directing 
the beam (at the receiver) through a small aperture, from 
which it was deflected for the more shaded picture elements. 
It was not until some years later that the Kerr (or Karolus) 
cell was used for the same purpose, but far more effectively, 
in connection with polarized light, 

OUTSTANDING TELEVISION TRANSMISSIONS 

Television broadcasts have been on and off the air at in¬ 
tervals since the late ^20*s, The first of any major importance 
were the broadcasts of television over WRNY, under the 
direction of Hugo Gernsback, who sent out signals on n, 
broadcast wave, in 1028, using Pilot equipment. The next 
step was taken by Jenkins, who radiated televised ‘‘sight 
and sound” programs in connection with broadcasts originat¬ 
ing at WGBS. Next, the Columbia Broadcasting System, 
through an ingenious system of dual modulation, sent sight 
and sound on a single wave. 

The New York Telephone Company engineers, under the 
guidance of Dr. Ives, sent 'nafuraUcolor images during this 
period, but the images were so small and the cost of transmit¬ 
ting and receiving equipment so large that the experiments 
had little immediate practical value. Of greater interest to 
the average radio fan were the rather dim, pinkish images 
seen when peering through pinholes at the neon-tube plate. 

THE NEON TUBE 

In the late 1920’s and early ’30’s, the neon tube gave the 
amateur television experimenter a means of conducting his 
work at a moderate cost. For a few dollars, he was enabled 
to buy a neon tube with an inch-square plate, to produce an 
image of similar size, scanned by a pinhole disc, which he 
viewed through a magnifying lens. Receivers of this sort 
were actually marketed to the public by the Jenkins and 
“American Baird” companies during that period. 
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Reception was considerably improved w’hen the veon 
**crafcy’* tube was produced. This had a tiny “crater” of 
hrilliantly-glowinj? ionized gas, bright enough to project a 
picture a few inches square when used with a scanner in 
which lenses replaced the pinholes, to pass more light. Peck, 
using this principle, showed images about 2 by 3 feet, 

SCREEN-SIZE TELEVISION 

John Logie Raird, of England, E, F, W, Alexander son and 
Ulysses A, Sanabria, of the United States, were early suc¬ 
cesses with large-image television. Sanabria used lens discs 
with a “neon arc” light and “interlaced scanning”; Baird a 
mirror drum, with a Kerr cell and arc light. The same sort 
of light source and modulator were used by Alexanderson, 

hiterlacing was an invention of no mean merit, as it de¬ 
creased to a considerable degree, the flicker that was present 
in straight scanning. In simplified language, it consisted of 
scanning the odd-numbered lines completely, then the even- 
numbered lines completely to form a single image, thus re¬ 
ducing the “carry over” which the eye previously had to 
make as the dot leaped from the end of tlie last line of 
frame No. 1 to the start of the first line of frame No. 2. 

A similar principle is used in the cathode-ray systems de¬ 
veloped by RCA and Farnsworth, 

CATHODE-RAY PICK-UP “CAMERAS” 

Dr. Vladimir Zworykin and Philo T. Farnsworth, working 
independently, arrived at similar ends in the middle 1930’s; 
these were the Zworykin iconoscope and the Farnsworth 
image dissector. Both provide electronic means of scanning 
an object, and translating into high-fi’equency electrical im¬ 
pulses the picture elements wdiich result. The number of lines 
per image is 441 (roughly 200,000 picture elements per pic¬ 
ture), In a 5 X 7 inch image (this is the e(iuivalent of about 
an 85-screen halftone—almost as much detail as the cuts in 
i\u? magazine which uses 100-screen). The images are 
scanned at the rate of 30 complete pictures or frames per 
second, using interlacing. (As we go to press we learn that 
Allen B. Dumont has developed a new television system. 
Read about it in the April, annual Electronics Number, of 
lUidio-Craft.—Editor) (Contmucd on jHtge 007) 
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HE ‘‘glow lamp oscillation detector*^ is 
the heart of your radio set—for that 
is what Dr. J. A. Fleming, of London, 
christened the vacuum tube whei^ he 
adapted it to radio use. 

Generally considered the pioneer in 
the tube field, Fleming in reality was 
merely one of a long succession of experi¬ 
menters. It was his good fortune that thought 
was being devoted to wireless communication 
wlien he achieved his laboratory triumph. 

1725 TO 1905 

The basis of the vacuum tube was laid down 
in 1725, when Dufay discovered that if one of 
two spheres was heated, a current-carrying 
path was formed between them. About 150 
years latei*, Guthrie proved that if an iron ball, 
insulated, was brought to a red heat, it would 
still retain a negative electrical charge, but 
not a positive one, and 7 years afterward, in 
1S80, Elster and Geitel added a plate to an 
incandescent lam]). They noticed the v(dvc 
effect by 1889! 

Approximately half-way between the two 
latter dates (or in 1883), the Edison Effect—- 
flow of current from heated filament to posi- 
tively-cliaiged electrode in a partially-evacu¬ 
ated tube—had been noted. Sir William 
Crookes had also conducted his experiments 
and shown that “corpuscles’* (small particles 
of electricity, now called electrons) could be 
made to flow between 2 electrodes connected 
to a source of electricity (such as a Wimshurst 
machine), when the air between these elec¬ 
trodes was evacuated. The electrodes were 
sealed in either end of an elongated glass tube, 
now called a “Crookes* tube**. 

In 1883, as a result of his association with 
the Edison Electric Company of America, 
Fleming began his experiments; in 1897 
Thompson published the results of a research 
into the conductivity of gases; and in 1905 
Fleming (by that time with the Marconi Co., 
in England) patented his “glow lamp oscilla¬ 
tion detector or oscillation valve**, for he ha<l 
found its valve (i.e., one-way) elfect, and knew 
that it would function as a rectifier. 


INTRODUCING “MR. GRID*’ 

lor a time, due to their insensitivity to weak 
impulses, these tubes or “valves** met with 
scientific interest but public apathy. Even 
when, in 1907, de Forest added the 3rd element, 
or grid, there was not much commercial ac¬ 
tivity in producing the audion for two reasons. 
The Marconi Company of England, which 
owned the Fleming valve patent, claimed an 
infringement since they asserted the de Forest 
tube to he a Fleming valve with a grid inter¬ 
posed. The basic patent was, therefore. Mar- 
con i*s and de Forest could not make the tubes. 

Also, since de Forest owned the audion 
patent, Marconi could not make the audion, and 
hence the audion situation reached a stalemate! 
The second reason was that the crystal detec¬ 
tors developed in the same year were far 
cheaper, and the results nearly as good as the 
audion. 

The reason for the old audion’s efTicicncy not 
excelling the crystal detector by proportions 
comparative to later years, was because so 
little was known of the precise phenomena 
which took place and the attendant need for 
very special precautions in manufacturing the 
tube. The early audion was very “soft** or 
gassy, and any plate voltage above (about) 
30 volts woidd cause it to turn blue (gas 
ionization) and make the tube inoperative. 
Further additional plate voltage would result 
in complete destruction of the lube. With such 
low plate voltage plus the interference offered 
to the electron flow by the gas molecules, it 
was no wonder that the audion was only a 
mite better than the crystal detector. Hugo 
Gcrnsback*s E. I, Co. was the first to sell 
audions to the public in 1911. 

By this time the diode (2-eIement) amf 
friode (3-elen:ent) tubes had undergone con¬ 
siderable analysis, and out of the analyses had 
come—and gone, thank goodness—many weird 
and fearsome designs. One of the most in¬ 
triguing of these was the “external element*' 
—either the plate, or the griti, as the case 
might be; numerous variations were tried and, 
in the final analysis, discarded, by many 
experimenters, including, Hugo Gernsback. 
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The jreneral idea was to effect operation even 
through the glass wall of the tube; it worked, 
too, as real ‘‘old-timers” well recall! 

HIGH-VACUUM TUBES 

All these defects were eventually overcome 
as a result of Langmuir’s researches into high- 
vacuum lamps (1912-1913) at the G. E. labora¬ 
tories, and (almost simultaneously) Arnold’s 
work in the same field for the Western Electric 
Company, a subsidiary of the American Tele¬ 
phone and Telegraph Company, While Lang¬ 
muir’s work was a result of incandescent lamp 
problems (although his discoveries affected the 
whole field of vacuum l)ulbs), Arnold’s re¬ 
search was more directly centered about the 
audion—since de Forest had offered the tube 
to the A. T. & T. Co, in 1912, and they under¬ 
took to impiove it for repeater (amplifier) 
operation for long-distance telephone com¬ 
munication. 

In 1914, as a result of the A. T, & T, Co.’s 
work, the de Forest triodes were first used 
successfully in sending telephone messages 
from one side of the continent to the other and 
in the following year, in telephony from Arling¬ 
ton, Va., to both Paris and Honolulu. 

The World War, of course, spurred activity 
in communications as well as in other fields, 
and while only gaseous or “soft” tubes had 
been available ])efore, so-called “hard” tubes 
made especially foi- the Navy somehow got out 
to the public towards the end of and just after 
the wai*. Their superior operation and efficiency 
as compared to the old audion, resulted in a 
great demand, by amateurs, for good “hard”- 
vacuum tubes. 

As a result of this demand for tubes by 
amateurs, we find numerous manufactui-ers en¬ 
tering this field in 191G-1919 and maiketing 
their products—patents or no patents! Those 
fiist tubes will remain indelii)ly impressed on 
the memory of evcT-y old-timer. The “Moor¬ 
head”, the “Electron-Relay”, and the “Audio- 
tron”—first witli its double filament (in case 
one burned out), then later with a single fila¬ 
ment, the various types of de Forest tubes— 
long tube-shaped (type T) and spherical, as well 


as the Western Electric-made VT-1, VT-21 and 
VT-2. When used in regenerative circuits with 
about 22^/4 volts for the plate—nothing that 
was ever made before for detection could touch 
them. Then, one day in 1920, the newly-formed 
Radio Corp, of America, with patent privileges 
retained from the old Marconi Company of 
America, began to make the Marconi VT tube 
and w'arn other companies that it was in¬ 
fringing on its Fleming patent. 

THE “UV” SERIES 

In 1921, RCA released the UV 200 (detector) 
and UV 201 (amplifier), both triodes with 
brass shells known as the UV base, and incor¬ 
porating a filament that required one ampere 
at 5 volts for operation. Previously, during 
July, 1920, the General Electric Company 
(which was manufacturing the tubes for 
RCA) jnade arrangements with the American 
Telephone and Telegraph Company, owners of 
the de Forest 3-element audion patent, so that 
by an exchange of radio patent privileges each 
was allowed to make tubes without fear of 
litigation. Shortly afterwards, the UV 201A 
(thoriated filament) tube was developed and 
released, a far better tube than the old 201 in 
many I’cspects, especially since the filament only 
consumed one-fourth of an ampere and hence 
materially reduced the drain on the “A” 
battery. 

Many of the early tubes had oxide-coated 
tungsten filaments, and operated at low bril¬ 
liancy—such were, for example, the WDll’s, 
the 200 and 201. Meanwhile the laboratories 
had been experimenting with thorium, and 
found it to he an efficient emitter of electrons. 
Consequently, in 1922, tubes with filaments 
both coated and impregnated with thorium 
(200A atul 201 A) came into general use. 

CONTEMPORARY DEVELOPMENTS 

A digression here may not be atniss. These 
early tubes were high in cost as compared 
with tubes of today; they were not especially 
durable, and were easily damaged by being 
operated at too great a filament potential. Also, 
despite the ever-expanding facilities for tube 
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inanufacturinj? by the G. E. Company and 
Westiti^rhouse (which were also manufacturing 
llie tubes for KCA by this time), the supply 
could not keep up with the tremendous deman<l 
which was caused by amazing sales of re¬ 
ceivers and pails as a result of the growth of 
broadcasting. Therefore, there sprang into 
being a new industry—f/ic rehnildiny of radio 
fuhes; new tilaments inserted for a dollar or 
two. Usually the repaired tu}»es had imperfect 
vacuum, but no one seemed to mind. At the 
same time, fiihe reactivators were put on sale 
for public use. These devices served to “boil” 
new thorium out of the wire at a high filament 
temperature, then “bake” it fast to the surface 
of the filament at a temijerature only slightly 
higher than that used for normal operation. 
No plate potential was applied during this 
process. 

The next advance was the low-current tube 
—the Hh) (1922), which used only 60 milli- 
amperes of filament curient. This was im¬ 
portant to fans who had to buy drycell “A” 
batteries or have storage “A*s” recharged. 
After that, we find the trend going hack to 
“soft” or gassy tubes for detection purposes. 
The 200A is an example, as well as the Donle 
sodium-vapor detector tube made by Connecti¬ 
cut Tel, & Tel. Co. 

1926— POWER TUBES AND RECTIFIERS 

In 1926, the early power tubes, such as the 
120, the 112 and the 171 came into use. These 
afforded greater undistoried output and hence 
better reproduction than was formeily possible. 
The 210 and 250. usually used with a lighting¬ 
line filament and plate supply, soon followed. 

The **B**-eIimi7i(tior became popular in 1926, 
and as a rectifier the 80-type (filament) tube 
and Raytheon BIT (helium-filamentless) or 
“cold” tube shared honors, although the latter 
tube is now practically unheard-of. All these 
types up to this date were known as direct- 
heater tubes. 

1927— CATHODE-TYPE “INDIRECT- 

HEATER” TUBES 

Then came 1927, with increased interest in 


A.C. all-electric sets, and we find the 226 and 
227 tul>es released by the tube manufacturers. 

The 226 is a tube whose filament is slow to 
respond to the cyclic changes of alternating 
current, and, therefore, could be connected 
across an A.C, supply of 1.5 volts without 
causing hum. 

The 227 employs a cathode, and is known as 
an indirevthj-heated lulie and for that reason 
was perfect for A.C. heater operation. Soon 
other A.C. tube models were produced, and the 
battery-operated lubes were pushed out of 
tlie radio picture, save for use in locations 
where electric mains were not available, 

1928—SCREEN-GRID TUBES 

In 1928, the scree^i-yrid tube was released, 
type 224 for A.C. sets and 222 for D.C. sets. 
These tubes had tremendous amplifying power 
(as compared to old triodes) as well as in¬ 
herently lower internal tube capacity. 

The screen-grid tube did away with the 
necessity for neutralizing R.F, stages, and re¬ 
sulted in a more stable and sensitive receiver. 
In fact the amplification of this screen-grid 
tube was so great that local stations were 
tuned-in sometimes interfering with each other, 
sometimes so that they could not be “turned- 
down” soft enough. Special dual volume con¬ 
trol circuits were necessary, as well as local- 
distance switches to reduce the antenna signal 
to the set on local stations. 

The defect was known as “cross-modulation” 
and worried engineers no little, until 1931 
when rariabte-oni tubes such as the M5 and ’51 
(by this time it had become the custom to use 
an apostrophe [’], later dropped, in place of the 
first of a tube’s 3 code numbers) were released 
along with a power pentode —the ’47 tube. 

PENTODES 

The new power tube wa,s more sensitive and 
could be satisfactorily driven by the oiitpiit of 
an average detector stage and still give higher 
power output. 

In 1933, multi-pnrpose tubes were released 
such as the 2A7, 58, 2B7, 55, etc., to bo followed 
shortly by similar tubes but with heaters re- 
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qniruKj 6.3 volta ivsfead of 2.5 volts. The GAT, 
78, GB7, etc., are examples. Also, in this year, 
the acorn tabes were (levelo|)e(i as a result of 
research in the ultra-hiKhfrequency field. 

1935—METAL TUBES 

The final stage in the develoinnent of tubes, 
to date, is the now famous metal tabes, and 
the sceovdanj emission tubes. In theory, the 
metal tubes are a marked improvement over 
the glass tubes, since they are smaller, entirely 
shielded and, therefore, better for efTicient, stable 
circuit operation. The ‘^secondary emission” 
type of tube, in its most advanced design, is 
perhaps best represented by the electron multi¬ 
plier introduced in the winter of 1935-*36 (See 
Radio-Crafty Jan. 1936, pg. 391.) ; its design 
makes possible a gain of several millions (i.e., 
amplification about eciuivalent to that of 6 or 
more ordinary tubes). The ‘‘electron multiplier” 
tube makes possible heretofore unattainable 
results in the field of television.* All in all, the 
vacuum tube development from Fleniing^s 
early diode has been more than satisfactory, 
and in no small measure responsible for the 
great improvement in the operation of present- 
day radio receivers. 

CONTEMPORARY DEVELOPMENTS 

All vacuum tube developments, however, 
were not along “receiving tube” lines only. In 
the early part of the 1930*s we find tulx* manu¬ 
facturers considerably interested in vaiious 
other applications of “electronics”, as a conse¬ 
quence of which numerous strange types and 
special-purpose tubes have been developed. 
Their continuous research into the problems 
relating to tul)e operation and production made 
the evolution of special tubes <lesigned for a 
specific though relatively foreign application, 
comparatively simple. 

Specific types, with which we are now all 
familiar, are the various types of photocells— 
including the caesium and the miniature RCA 
types 922-923; the cathode-ray. of which we 
now have various sizes ranging from a 1-inch 
in diameter screen to 10 inches; the electron- 
ray tuning indicator tube; the “iconoscope”, a 


special tube for television pick-up purposes; 
the beam-power tube, used essentially in high- 
power amplifiers for obtaining tremendous 
power outputs; improved-efficiency transmit¬ 
ting tubes, by using graphite or carbon anodes 
for reducing plate losses due to the tremendous 
heating of this element when operated at maxi¬ 
mum ratings. Also, concerning transmitting 
tubes, the improved construction of piesent 
types enables more stable and improved opera¬ 
tion on higher frequencies. 

Apace with these developments, we find im¬ 
provements made in rectifier tubes—in some, 
the inclusion of mercury vapor which ionizes 
when the filament becomes heated and thus 
aids the conduction or flow of electrons between 
plate and filament. In addition, special types 
of thyratrons have been developed for inverter 
equipment, the release of which has done much 
towards solving many special problems in in¬ 
dustrial fields. 

It is perhaps best that mention be made here 
of special tubes st/dl in the laboratory aitd in 
the process of being developed, the release of 
these tubes pending the solution of some prob¬ 
lems which retard their efficiency' and hence 
application in the radio and electronic fields. 
These tubes arc of the “cold-cathode” variety, 
no filament or heatci- l)eing employed although, 
it must be emphasized that no immediate 
promise for their future release to the public 
is in sight. 

Due to lack of space we have not been able 
to discuss transmit ter-tabe developments. 
In general, though, they have paialleled the 
development of receiving tubes; and, in fact, 
almost all the low-power transmitting tubes, 
for many years, w'ere taken from the field of 
receiving-type tubes. Pablic address and elec¬ 
tronics, two newer ajiplicational fields, tell the 
same story; only within the last 3 or 4 y’ears 
has there been any evidence of other than regu¬ 
lar l adio receiving tubes being applied to these 
fields. Rut the march is on! Today, it is esti¬ 
mated that there is an a])proximate total (radio 
receiving and transmitting, public address, 
and electronics general and special-service) of 
about 500 types of tubes; tomorrow ?—! 
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The circuit or ''hook-up" was the all-important thing 
in the old-days, since with few stations and relatively 
inefficient equipment this was the factor to which was 
attributed the sensitivity or "DX" ability of the set. 
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MERE’S not only a “new 
school” but also the “old 
school” in radio, today, but 
we know that the niend)ers of 
both fraternities will pause 
here to pay deserved tribute 
to the famous old circuits re¬ 
printed on these pages. The new mem¬ 
bers will recognize them as being mile¬ 
stones in radio progress, and perhaps 
also as basic principles which served 
as a strong structure or foundation 
upon which radio was built. The older 
members will see in them intriguing 
days, when radio was anybody’s oyster, 
and fame and fortune were heaped upon 
him who helped accelerate radio’s 
march forward. 

Today, almost all commercial re¬ 
ceivers etnploy the anperketerodijne- 
type circuit, some with engineering re¬ 
finements such as automatic volume and 
frequency control, yet, basically, still 
the superheterodyne. Considering pres¬ 
ent conditions and equipment this cir¬ 
cuit is acknowledged to be the best, 
since it results in the most selectivity 
and sensitivity for a given number of 
tubes with a minimum of parts. How¬ 
ever, in the old days—with very few 
transmitting stations in operation (and 
most of them low-powered at that), and 
these spread all over the globe, i)lus 


relatively inefficient equipment such as 
coherers, and electrolytic and crystal 
detectors which retjuired trigger-like 
adjustment—the experimenter or oper¬ 
ator was continuously devising new cir¬ 
cuits to increase his receiving efficiency. 
It must be remembered that vacuum 
tubes, or the undion —as it was first 
known—were relatively unknown or too 
expensive in the very early days. Later 
on, when they were first released com¬ 
mercially they were rather emotional 
in their operation (due to imperfect 
construction and evacuation), and far 
less efficient than later models when 
production methods and equipment 
were improved. Consequently, the “cir¬ 
cuit” of the receiver was the thing that 
made if “tick” satisfactorily or unsatis¬ 
factorily, and the dream of every ex¬ 
perimenter, in those days, was to build 
a receiver with a circuit that would out¬ 
distance any ever built before. 

The old single-, double- and triple- 
slide tuner and loose-coupler crystal 
set circuits, as well as the ghosts of 
other old-timers, are shown here in the 
border. Marconi’s first coherer and 
decoherer receiving circuit, as well as 
the auto-coherer by Solari, head the 
list since they were the first practical 
receiving circuits. The Fleming Valve 
and outside-grid vacuum lube circuits 


584 


RADIO-CRAFT for MARCH. 


1938 








































































Those which had the greatest appeal, and hence gained 
everlasting fame, are herewith reprinted. Incidentallg, 
many still form the basic groundwork upon which the 
more complicated, modern radio receivers are designed. 


are also shown, to illustrate the first 
vacuam-tuhe circuits that were ever 
conceived. These were followed hy the 
more popular de Forest Ultra-And ion 
and Sinpfle-Circuit retfeyierafive cir¬ 
cuits, althoujrh there were dozens of 
conihination patch-type circuits in the 
interim (usiiiK luhes (ihd crystals). 

Later on, multiple tuned circuits be¬ 
came popular, usinjr honeycomb coils 
to cover a wide-ran^^e of tuning fre¬ 
quencies. About the same time we find 
that vaiiometer and variocoupler cir¬ 
cuits, for tuning: both jilate and grid 
circuits and for regeneration control, 
became popular. Tliese were followed by 
the still internationally famous Rein- 
artz circuit, the Super-regenerative and 
Flewelling circuits, Hazeltine^s Neutro- 
dyne, Armstrong’s superheterodyne 
with its multitudinous dials (when it 
first came out), the Ueflex^—and Grimes’ 
variation called the In verse-Keflex, 
Cockaday’s Four-Circuit Tuner, the 
Ultradyne—a different type of super¬ 
heterodyne created by Lacault. 

Oh, yes,—we mustn’t forget Colpitts, 
Hartley and Meissner whose circuits 
now form the basis for most trans¬ 
mitters in amateur and commercial 
work, as well as simple short-wave re¬ 
generative sets. And, finally, the first 
battery less receiving circuits, de¬ 


veloped in the early days of broad¬ 
casting when the crying public had its 
fill of crystals, storage batteries, elim¬ 
inators, trickle chargers and other 
wasteful and devastating components. 

While pet circuits are still the hobby 
of some experimenteis—espeeially the 
short-wave fan who always strives to 
accomplish much with limited parts 
and finances—we do not hear or see so 
much of stunt circuits. The reason for 
this may be attributed to the develop¬ 
ment of screen-grid tubes, from the old 
224A (or ’24A) to present-day high- 
efbciency types. The inherent character¬ 
istics of modern tubes are such as to 
provide tremendous amplification, great 
selectivity (due to variable-mu char¬ 
acteristics) and inherent circuit stabil¬ 
ity due to the extremely low internal 
capacities of such tubes. Consequently, 
after the screen-grid tubes were first 
released, the neutrodyne or other self¬ 
neutralizing circuits became obsolete, 
and simple T.R.F. (tuned-radio-fre¬ 
quency) circuits without frills or in¬ 
novations became the stand-by. While 
the T.R.F. circuit is not now as popu¬ 
lar as the superheterodyne, it is still 
employed in a great many commercial 
receivers liecause of its simplicity and 
low production cost. 

Today we have the most sensitive and 
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readers of these pa pres will renieml)er 
them more for the nuisance which they 
created than for their historical role 
in radio. Concerninp: the first really 
“A.C.” (alternating^ current) electric 
sets which came out shortly afterwards 
(1927), those emploving: the tvpes 226 
(*2G) and 227 (’27) tubes, their era 
was so short and the circuits so easily 
available in various manuals that it is 
considered unwise to reprint them. 
After all, the real old-timers—such as 
the aforementioned are the ones which 
made history, and which ku'G the ex¬ 
perimenter of those days the real thrill. 

Of course, the story would be incom¬ 
plete if we were to leave out the circuit 
of the newest modern receiver, with all 
refinements such as A.V.C., A,F.C,, 
pushbutton tuninp:, visual tuninp: in¬ 
dicator, etc., etc. Radio circuits have 
traveled a lonjr w^ay in 50 yea is, and the 
final diaprrain (the RCA model 81 IK, 
shown belowO tells the story better with 
one illustration than could mere words. 

Here they are,—all On Parade! How' 
many of them do you remember, and 
how many have you tried out in your 
time? What fond reminiscences they 
bring back as we look them over! 
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5@ME ©E-lD-TIME 

The wireless stations recalled in this article will undoubt¬ 
edly bring up fond memories to every old-time operator. 
The names of the ''ops" who operated these stations in the 


old days may no longer be remembered but the service they 






EFORE wireless came about, 
when a ship left land it was 
never heard from again until 
the day it returned to the 
same port, unless some other 
ship brought in news or 
tidings, or perhaps even some 
mail exchanged in mid-ocean. When 
wireless came along that picture was 
changed, since its first adaptation was 
for ship-to-shore communication al¬ 
though some of the first stations were 
intended to replace the telegraph and 
tians-Atlantic cable in the art of com¬ 
munication. 

The firat commercial wireless station 
was, naturally, Marconi’s, and was 
erected in November, 1897, at Alum Bay 
on the Isle of Wight, England. The sta¬ 
tion employed an antenna consisting of 
wires stretched between masts that were 
120 feet high, and many messages were 
sent from this station to an experi¬ 
mental station located on a steamer. 
These tests were designed to show the 
feasibility of ship-to-shore communica¬ 
tion, and the first record of a paid-for 
message by wireless was made in June, 
1898, when Lord Kelvin came to this 
station and sent a message, for which 
he paid, to another station at Bourne¬ 
mouth, approximately 14 miles away. 
From then on, ship and shore stations 
were installed rapidly, and we find Mar¬ 


coni’s company intei*ested in spanning 
the Atlantic. With this in mind, he had 
ah'eady installed (in 1901) a powerful 
station at Poldhii, Cornwall, England. 
It employed for an antenna system 
20 masts, each 200 feet tall, arranged 
in a circle 200 feet in diameter. After 
it had already proven that it could 
reach ships far out at sea, Marconi 
then traveled to St, Johns, Newfound¬ 
land, and after some experimental work 
was able to hear the letter ‘‘S” (J dots: 

, . ”) transmitted by Poldhu, Other 
difhc 111 ties arose, and it wasn’t until 
1902 that Marconi was able to return 
to the North American continent to 
erect his station for trans-Atlantic com¬ 
munication. When he did, he selected 
Glace Bay, Cape Breton, Nova Scotia, 
and on December the I7th of that year 
the Governor-General of Canada and 
the King of England exchanged greet¬ 
ings through the facilities of these two 
stations. 

These were the forerunners of com¬ 
mercial ship and shore stations to which 
wireless operators were destined to 
listen eagerly for communications, 
press, instructions, weather reports, 
etc. In the United States, between 1904 
and 1908, the United Fhuit Company 
found it advisable to erect a number 
of shore stations so Juit its fleet of 
steamers traveling to southern climes 
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could 1)C contacted at will. These early United Fiuit sta¬ 
tions were located at Linion, Costa Kica and i^ocas del To! 0 , 
Panama. Before 1908 this company tiad added inoie shoie 
stations located at Nicaragua, Cuba, Guatemala, Louisiana, 
and Swan Island in the Carih))ean Sea. In 1004, de Forest 
installed 5 large Navy shore stations at the following loca¬ 
tions: Pensacola. Key West, Guantanamo, Colon (Canal 
Xone) and San Juan (Porto Rico). 

Arlington (XAA> didn’t go on the air until February, 
1013. although the installation was started in 1000. Its first 
signals were made hy a 100 kw. spark transmitter of Fessen¬ 
den design, hut this was replaced shortly afterwards by a 
30 kw. “arc” transmitter which was much more ellicient, 
Fiom then on, arc tT ansmitters were prefened by the Navy, 
and Arlington results weie the ciitei ion. The Eitfel Tower 
station (old “FL”), in Paris, began its tiansmissions in the 
latter part of 1012, and Time Signals from this station weic 
transmitted regularly. 

LONG-WAVE STATIONS 

An interesting point, with which only real old-timers would 
be familiar, is that many of these afoiementioned stations 
operated on extremely low fietiuencies or very high wave¬ 
lengths, although the best results are obtained today in the 
otiposite direction, i.e., ultia-highfroquencies oi- low wave¬ 
lengths. 

Arlington, or NAA as the veteran wireless operator would 
refer to this station, for instance, operated on a wavelength 
of 6,000 meters. EilVel Tower, oi- FL, operated on a wave¬ 
length of 10,000 meters; Nauen (Germany),or POZ, operatctl 
on 12,600 meters, and XSS (Annapolis, Md.) operated on a 
wavelength of 16,900 meters or approximately 18 kilocycles 
—a frequency now considered on the fringe of the audio 
{Co'iit'iHkad on page 619) 
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rendered and the role that these stations played in the days 
when they constituted the single meagre ethereal thread 
which permitted contact between ships and distant shores 
will always remain alive and vivid to all seagoing operators. 
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The author of this article, who has 
been successful in predicting radio's advances 
days of Cuglielmo Marconi, here surpasses 
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) nnich has been written about 
the supposed future of radio 
that forecasting often be¬ 
comes a commonplace gesture, 
and frequently the predictions 
are no longer taken seriously 
either by the radio industry 
or by the i)ublic» 

I have never taken any particular 
pride in all the many predictions which 
I have made in the past (many of 
which have come true) because, after 
all, others could have done the same 
thing if they had thought long enough 
about the subject, and logically plotted 
a curve of the future. Such predictions 
are not as difficult as it might appear, 
nor arc they particularly miraculous 
cither. Any industry, and science in 
particular, always follows a well- 
planned path which can be predicted 




No sound will be heard an inch from the receiver! 


with fair accuracy by almost anyone 
who takes the trouble to do so. 

Radio is no different, and what prog¬ 
nostications I have made in the past 
w*ere always based upon actual needs 
of the industry; that is the only reason 
why I have lived to see the fulfillment 
of many of my predictions. 

What I have to say in the following 
paragraphs follows along the same 
plan, and while some of the ideas may 
sound impractical at the present time, 
remember that many of the other pre¬ 
dictions which I made sounded equally 
foolish and preposterous when I made 
them. 

As I have stated before on many 
occasions, radio is still in its earliest 


infancy. As a matter of fact, the entire 
art remains extremely crude. Perhaps 
in 100 years or so, radio will really 
become a great art, which it certainly 
is not today. 

Many problems remain to be solved 
l)ecau.se most of the instrumentalities 
which we use in radio today are ex¬ 
ceedingly infantile. In other words, I 
deliberately make the statement that 
radio still is in the cradle, and the lusty 
young infant has not as yet started to 
crawl, let alone walk. To he sure, we 
have advanced a great deal in the art, 
but not more so than a six-month.s-old 
infant has progressed along the road 
toward manhood. 

While we have made some progress 
with interference between stations, and 
those that overlap, much remains to be 
done. While we think that today’s sets, 
particularly those of the superhetero¬ 
dyne variety, tune sharply, the next two 
decades will show a complete revolu¬ 
tion in this phase alone. Radio will not 
be satisfactory until the day when 
there will be no cross-talk between 
stations themselves, and even no hetero¬ 
dynes from distant stations operating 
on almost the same frequency. 

It is quite likely that our entire ideas 
as to tuning will be thrown overboard 
twenty years hence, and that we will 
use entirely different means to accom¬ 
plish tuning. The day may come when 
we will use neither the present type of 
tuning inductance nor today’s type of 
condenser. Indeed, wc may not use 
inductances or condensers at all in the 
present accepted sense of the word. 
While wc have made headway in the 
elimination of man-made, as well as 
natural, static, we have done so at the 
expense of power. In other words, we 
have increased the watts output of 
our radio stations in the firm belief that 
by having great enough power, the 
emitted signal from the station will he 
sufficiently strong to override and blot 
out whatever static there is. This is 
akin to shouting at the top of our 
voice in order to make a partly deaf 
man hear us, when it might be much 
better to otherwise devote our energies 
to improving a man’s hearing, and then 
converse in a normal tone of voice. 

In other words, the power of the 
broadcast stations has lulled our radio 
engineers and designers into a mental 
state wherein many think that the 


problem is really solved when, indeed, 
experience shows that real engineering 
work has to be done in the radio set ^ 
itself by means of filters or other de¬ 
vices. The very fact that our radio sets 
are becoming more sensitive all the 



No matter where you may be. you will be reached— 


time makes a crying need for noise 
elimination not only out in space, but 
within the set it.self, because w’e have 
not only noises from static but from 
within the tulx»s. All of these problems 
deserve much more attention than they 
get today. 

Our broadcasters are spending untold 
fortunes on the very best of programs, 
and the finest music that was ever 
heard on this planet. So when we listen 
to a Toscanini concert it is the height 
of absurdity to have such a program 



L«drn while you sleep, in your radio receptor bedl 
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his former achievements by slating 
along what lines the ramified art of radio will 
develop in the not-so-distanl future of the industry. 




CERNSBACK ..................... 


marred with all sorts of noises which, 
believe it or not, will no longer be heard 
in a radio set 25 years hence. It means 
that new principles and new discoveries 
will be made to slay the monster—Noise, 
and I have the firm belief that the time 



—throuQh micro‘wav€ broadcasting and pocket sets! 


will come when we will really have 
noise-free radio receivers. 

This lirings us to the radio set itself. 
"VVe are now going through a eurious 
cycle of development. When we had no 
loudspeakers we bemoaned the fact 
that we had to sit at our sets with 
headjihone receivers clamped on our 
ears. Then when the loudspeakers 
finally freed us from the head gear, 
bedlam was let loose in an otherwise 
quiet world, and the thing for which 
we wished so ardently has now become 



Your watch-size pocket receiver will be self-powered I 


an annoying pest which again threatens 
radio because not everybody wishes to 
listen to a radio set going at full blast. 
As civilization advances our nerves are 
getting more and more jangled and 
w’hat we really want is a “silent*’ radio 
receiver. In other w’ords, we want a 
radio set which we can enjoy personally 
w'ithout arousing the entire household. 
Then too, we may wish to listen to pro¬ 
grams in bed w’hen we are ill, or other¬ 
wise without annoying others in the 
room. While it may be said that some 
progress has been made along these 
lines, still it goes right back to the ear¬ 
phone, which does not solve the problem. 
Thus we may have a telephone receiver 
in our pillow’ and w’e listen to the music 
in this manner, although this is old 
stuff because it was done long before 
the advent of the loudspeaker. 

There are, however, other ways of 
getting the music and sounds to our 
inner consciousness without taking ad¬ 
vantage of loudspeakers and telephone 
receivers. There is such a thing knowm 
as wolecnlar vihraiio^i, I can see in the 
future, furniture such as chairs or beds 
wired with a special apparatus or in¬ 
strument which w’ill give off sonorous 
sounds the instant one touches the chair 
or the bed merely with the "ingertips. 
The idea here is to recreate sound in 
the bony structure of the human skele¬ 
ton in such a manner that no one ex¬ 
cept the person making contact w’ill 
hear the sounds. Anyone standing even 
one foot away from him will hear noth¬ 
ing, The method w’hich I have in mind 
is not an electromagnetic sound repro¬ 
ducer working on the princiole of the 
osophone which I patented years ago, 
w'hich again is nothing but a special 
telephone receiver. Rather the method 
which I have in mind is purely mole- 
cnlar. Years ago I w’itnessed some ex¬ 
periments w’here I saw an electric motor 
speak and talk by molecular vibration. 
There w^ere no diaphragms, no vibrat¬ 
ing armatures of any kind, but the 
sound w'as produced by means of mole¬ 
cular vibration. 

When radio manufacturers adapt this 
principle, we will be able to enjoy radio 
as we have never been able to enjoy it 
before, and at the same time w’e wdll 
not annoy others w’hen they wish quiet. 

Many years ago I imagined an in¬ 
strument which I termed the Ilypnobio- 
scope. This fanciful instrument was 


supposed to teach the student while he 
slept. Much to my suri)rise this idea 
is already being utilized to teach stu¬ 
dents the code w’hen asleep, even though 
they could not learn it when aw’ake. 
(See article entitled “Predictions and 
Fulfillments” in this issue.) The time is 
not far aw^ay when this will actually 
come into universal use, and again by 
means of the above-mentioned mole¬ 
cular radio sound transmitter. By that 
time broadcast stations w’ill give special 
programs at night, and stations will 
vie with one another to give important 
instruction, whether it be languages, 
mathematics or history, during the 
hours from 12 M. to 5 in the morning. 

We will not need to wear head re¬ 
ceivers or, in fact, anything at all, yet 
the radio program “connected” to our 
beds will be transmitted to our inner 
consciousness with sufficient volume— 
but not too much volume—to avoid 
awakening us. As I pointed out before 
in connection w’ith the Hypnobioscope, 
the human mind is unusually recep- 



Television spectacles will show 3-dlmeniicn images! 


tive w'hile it rests, and while one sleeps. 
Indeed, the “learn while you sleep” 
method proved itself at the Pensacola 
Naval Training Station, because stu¬ 
dents who never could learn the code 
while aw’ake, found it simple while 
asleep. 

Thus, in the future, you will find that 
our knowledge will be tremendously 
increased by the “learn while you 
sleep” method, via radio. Indeed, it 
would not surprise me in the least if 
(Continued on payc CIS) 
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An editor who takes his occupation seriously is in position 
to dispense to his readers largesse in the form of prophecies 
upon which foresighted persons may capitalize. By observing 
world-wide technical trends and noting public reaction to 

ROBERT EICHBERG 



X his writings over a period of 
more than 30 years, Hugo 
Gernsback, editor of Radio- 
Craft, has foretold a number 
of important trends in various 
scientific fields. Not all of his 
prediction.^, of couise, have 
come to pass, but an astonishingly large 
number have—particulai ly in the radio 
industry. In fact, one may examine al¬ 
most any phase of broadcasting as we 
now know it, and trace it back to some 
prognostication made by Hugo Gerns¬ 
back in the days before “wireless'' had 
become known as radio. 

Perhaps the earliest editorial record 
of an important Gernsback prediction 
appeared in the February, 11)12, edition 
of his magazine, J/odcra Electrics, which 
he published and edited at that time. 
In it he foretold, with incredilile ac¬ 
curacy, the provisions of the First Ra¬ 
dio Act, a law which was not passed by 


the Senate until May 7 of the same year. 
In fact, the bill included all the major 
recommendations made by Mr. Gerns¬ 
back in the previously-mentioned article. 
That is either a remarkable coincidence, 
an uncanny ability to foretell the future, 
or Mr. Gernsback virtually dictated the 
bill. Compare his words with those of 
the Wireless Act:— 


Mr. (iernsback sug¬ 
gested : 

“There should be a 
bill passed re¬ 
straining the ama¬ 
teur from using too 
much power, say 
anything above 1 
K.W. 

“The wave length 
of the amatem- 
wireless station 
should also be 
regulated in order 
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400.000 WIRELESS AMATEURS. 

To Discourage Their Work Would , 
Check Fiogress In the Art. 
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1 note yvuf timely a.ticie oo "The Wiie* I 
le»» Control Bill.’* While ,‘ou have taken | 
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Cial inletetti ko, 1 would tike lo give the I 
♦ lews of the wi/clett experimentert and j 
amateur* whom I have repretenttii for the 1 
last /ix preai*. ' 

Much ha* been written and said afiainit 
the wireless amaicuT, and while h is IruS { 
that some mmhiei has been done, report i 
has never* been made of any case where 
serious damage was done, except in a single I 
instance a few years aKo. when a Massachu- 
setts aniatcuf iransnutied » false "S. Cf- 
S.". calt. which tent a United hiates Cov- 
ernment boat out on a fool’s errand. On j 
the olhet hand, the amateur has done a J 
great deal of gond by taking up distress 1 
calls, and it should be understood that good^ 
work hat frequently been done in the past I 
by amateurs receiving anil Itansmilting I 
such rails where ihry would probably not I 
have been received by the few eommercial I 
and Covernmeni stationv Futthermote, a J 
great many amateurs, white not necessarily I 
scliootboys. have done much to further the. I 
art in general, and many patents have been r 
taken out diirinK tie last three years by I 
jueh students itiieiesied in wireless. I 

The interests wliich would like to see the I 
Alexander bill pasted have evidently net I 
looked very much into the future. On J 
account ol the vast distances in this eoun- ^ 
try. radio^tetegraphic and tadio-telepbone 1 
iniercoinrnunication will posilivcty hod a J 
distinct usefulness, greater without doubl'd 
than that of the present telephone. An I 
liiimrnSe usefulness alone will be found in | 
radio-telephone stations between moving J 
vehicles and hxed posts. 

If GERNSBACK. 

Ratines* Man.vCrt Wireless Association | 
of Americx Ediioi Modern Eleetrir* 

Ve v York March 27. 191» 


Section 1 > of the 
W i r e I e s s \ct 
of 1912 states: 
“No private or 
commercial sta¬ 
tion not engaged 
in the transaction 
of holt a tide com¬ 
mercial l)nsiness 
by radio com¬ 
munication ... 
shall use a ti ans- 
mitting wave 
length exceeding 


that onl/ wave 
lengths from a few 
meters up to 200 
could be used. 
Wave lengths of 
from 200 lo 1,000 
meters, the ama¬ 
teurs should not be 
allowed to use, but 
they could use any 
wave length above 
1,000 


two hundred 
meters or a 
transformer in- 
}>ut exceeding one 
kilowatt except 
by special au¬ 
thority of the 
Secretary of 
Commerce and 
Labor contained 
in the license of 
the station 






JUNE 


Save for the use of the waves in ex¬ 
cess of 1,000 meters, the bill included 
all the provisions prescribed by Gerns¬ 
back. 

But while that gentleman looks upon 
this as his outstanding achievement in 
the licld ot radio prognostication, it is 
by no means his earliest nor, to the minds 
of some others, his most astonishing. 

His predictions, indeed, may be traced 
back to as early a date as May, 1000, 
_ when, in Modern Electrics^ he 

foietold the possibility of chain 
station operation—and that 
was in the days before broad¬ 
casting existed as such, let 
alone chains. 

Nor, for that matter, were 
the prognostications of Hugo 
Gernsback confined to the 
austere editorial. In a serial 
science-fiction story, which 
commenced in the April, 1011, 
issue of Modern Electrics, he 
narrated the adventures of a 
c h a rac ter—* ‘Ralph 124 C41+" 
—who was imagined to be liv¬ 
ing in the year 2GG0 A.D. The 
instalment in the June issue of 
that year carried the following: 

“He soon went to bed, but 
before he fell asleep he at¬ 
tached to his head a dou!)le 
leather head-band with metal 
L\ temple plates . . . He then 

[fy called for his faithful butler 

and told him to ‘put on' Homer's 
Odyssey for the night .... 
The butler .... took down 
.... a narrow box .... From 


A S prcfReicd m ouilast iwut thv Alfxsa* 
Jer (»nd BournO WU !»»»''' 

The orw bill (S. 6412) pjsseJ ih* Sen- 
i *te or. Msy 7*. 

} wiy to becoming Ixu^. 

' Turning lo Pacigispli No. iS^the one of 
rifimporuncc to the anwwur.-w< fitxl 
^ -nust rioi use a EieaUv w*v« tcngih Ihio »} 
.netefi, nor use g grcaier T"^«« ‘Ji*" » * 

,npui in eithet ti* truiuformcr or tpsrk cwt.- ^ 

I sor mot* than K-W. ,1 he i» v,ithin f.v*! 
luuucM mile* ©1 *£Ovetnmeni suiiois. 


i-i) 


M) 




(I) The famous Gernsback editorial of 
February, 1912, suggesting the provisions 
v/hich subsequently were to become the 
first Radio Act, (la) Published 4 months 
later, this tells of the passage of the Act, 
virtually as outlined in the editorial. (2) A 
plea for the rights of the amateurs by Mr. 
Gernsback, published In the N. Y, Times 
of March 27. 1912. (3) "Learn while you 
sleep" method predicted in cover painting 
illusbating a Gernsback article featured 
in December, 1921, 5?ctCHCC and fnvc^itian. 
(4) The idea in use at the U.S. Naval 
Training station at Pensacola, Florida, in 
1922, to teach code to student operators. 
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existing facilities he is able to offer tangible and workable 
suggestions by which everyone may profit. Hugo Gerns- 
back, whose liberality in suggesting worthwhile improve¬ 
ments in the radio field is unequalled, is one such editor. 



this he extracted a large but thin reel on 
which was wound a long, narrow film. 
This film was entirely black but for a 
white transparent wavy line running in 
the center of it .... He introduced the 
end of the film into the Hifpnohioscope 
* . , * which transmits words direct to 
the sleeping brain in such a manner 
that everything can be remembered in 
detail the next morning.” 

So wrote Mr. Gernsback in his fiction¬ 
al story. He repeated this prediction, 
somewhat more seriously, in an article 
which was featured in the December, 
1021, issue of Science and Invention. 

Then, in October, 1923, Radio Neu\9 
carried the startling information that 
Gernsback’s prediction had come true, 
for it printed an article by J. N, Phin- 
ney. Chief Radioman, U.S.N., in which 
the practical application of the idea 
was described. Mr. Phinney had ac¬ 
quired rapidity in code by sleeping next 
to a telegraph sounder. In 1922, 
he had conducted tests, sending 
code to 12 sleeping students 
who wished to learn radio. The 
students wore, while they slept, 
aviation-type helmets contain¬ 
ing headphones. The tests were 
conducted for some period and 
all reported improvement. The 
*"Hypnohioscope^\ which Mr. 
Gernsback had conceived, had 
become an actuality—without 
waiting for the year 2C60 
cither! 

In the Elect rival Experi- 
vtenter of December, 1918, he 
predicted that wireless signals 
would be heard around the 
w’orld, and in July, 1919, in¬ 
augurating his Radio Amateur 
iVc?r,s*, Mr. Gernsback asserted 
his faith in the future of radio 
in America; then in the last 
issue of that publication, before 
it became Radio Xcivs^ he 
brought up three extremely in¬ 
teresting points, for in the May, 

1920, issue, he wrote editorially: 

(1) “There is a tremendous 


market existing for a small (send-re- 
ceive outfit that can be put into a suit¬ 
case and which works on 6 dry-cells. Why 
does not someone invent it?”; (2) “Then 
there are our good old telephone re¬ 
ceivers. Year after year, we hav*e been 
using them, whereas it has often been 
pointed out that we rei.lly do not want 
them because they tire our heads and 
cars, and are unsightly and very inef¬ 
ficient.”; (3) “Why must we receive by 
car? Why not, for instance, by sight? It 
can be done, and at least as efficiently as 
by ear.” The j)roof that these predic¬ 
tions were well foundec. is borne out by 

(1) the portable transceivers of today, 

(2) the loudspeaker, and (3) the oscil¬ 
loscope or “Tuning Eye” indicator. 

In June of 1920, this magazine became 
Radio XewH^ the publication from which 
the following predictions arc taken, un¬ 
less otherwi.se noted. 

The July, 1920, issu( contained more 


than one such suggestion. For example, 
Mr. Gernsback wrote, “Twenty-five 
years from now our long-distance sta¬ 
tions will be operating with compara¬ 
tively small power .... It should be 
liossible in 1945 to telegraph 12,000 
miles .... with a power which does 
not exceed li* k.w.” This is borne out in 
the results achieved by numerous ama¬ 
teur short-wave stations. He also wrote, 
“And one of these days, we will wake up 
and find that some genius has made it 
possible for us to see actual radio 
waves.” The present-day cathode-ray 
oscilloscope has done that. He also said, 
“One of the coming wonders without 
doubt is radio movies.” Although Mr. 
Gernsback had spoken of television 
many years earlier (indeed, he is cred¬ 
ited with having coined the word in 
1909) when he said it would he possible 
to transmit images “without using nu¬ 
merous wires”, this seems to he the first 


(5) Station networks, as predicted in 
Modern Hire fries for May, 1909, and 
sketched in September, I9U. (6) An 
example of the modern network, as shown 
on a N.B.C. map for October, 1937. (7) 
A U.S. Army photo of a 1912 plane, 
with radiotelegraphy, as predicted. (8) A 
United Air Lines plane, with an elaborate 
phone installation, as Mr. Gernsback fore¬ 
told. (9) In January, 1922, he predicted 
the development of sets housed in console 
cabinets; this one was advertised 7 months 
later. (10) Previously he had called for 
smaller models; this 1938^ mldaet is the 
answer to his prediction of 1921. 
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suggestion to beniaileof televised movies. 

In the September, 1020, issue, after 
having discussed radio concerts, tlerns- 
back went on to say, “Why cannot some¬ 
one go after the Presidential candidates 
and invite them to make a spewh via 
radio thru a powerful telephone appara¬ 
tus in the near future. With proper ad¬ 
vertising and with the proper enter¬ 
prise behind such a scheme, it certainly 
should not cost a great deal to do. The 
people of the United States . , , .would 
get a chance to listen to our candidates 
in a very novel manner,” This was a 
follow-through on an earlier idea, which 
Gernsbaok had expressed in Modern 
Electrics as early as September, 1910, 
when he suggested that it would be a 
fine thing if President Wilson would use 
the radio to address all the United 
States simultaneously. The collator won¬ 
ders if Mi\ Gernsback, around election 
time, ever I’egrets his suggestion of 
1920. 

When midget sets and loudspeakers 
were viiTually unknown, in February 
of 1921, Mr. Gernsback predicted that 
by 1931 there would be compact radio 
receivers which would include one or 
two stages of audio and said that 
“. . . . the sounds will come right from 
a horn similar to our phonograph to¬ 
day, only built along miniature lines 


.... The small outfit is the thing and 
we cannot urge manufacturers (too 
strongly) to pay attention to this 
l^hasc.” 

The following month he foretold the 
end of spark transmission for amateur 
01)0 rat ion, saying, “Have you ever 
stopped to think how clear the nightly 
ether would he if all the amateurs were 
using radiofoiie eiiuipinont instead of 
wireless telegraphy .... The writer 
believes that the radiofone, as far as 
the amateur is concerned, is the right 
way out.'' While amateurs still use 
I.C.W. as well as C.W., they have dis¬ 
continued spark transmission, which 
was what Mr. Gernsback had reference 
to. 

In May he clarified the point some¬ 
what in an article which concluded: 
“Sooner or later we will be forced to 
give up our spark stations and operate 
on C.W., and this is as it should be. The 
sooner we amateurs realise this, the bet¬ 
ter it will be for us ... .'^ 

The condenser-type loudspeaker, 
which flourished for a brief while, was 
prognosticated by Gernsback in October, 
1921, and the following month the trans¬ 
mission of newspapers by facsimile was 
suggested. Eight years later the present 
collator actually did this for the New 
York Evening World, sending “the 


printed page, type, pictures and all, in 
less than a half-hour,” just as Mr. 
Gernsback had predicted would be done. 

One prediction, made in an editorial 
written for December 1921, seems par¬ 
ticularly important. Mr. Gernsback said, 
“Wo can not expect the future wireless 
I'adio enthusiast to buy the parts of an 
outfit and put it up himself .... What 
he wants is a sort of ^rudiotroUd that is 
all connected up for him and, with a few 
intelligible instructions, can be used as 
easily by the young hopeful as by grand¬ 
dad .... All we require is a nice cabi¬ 
net which contains all the instruments 
readily put up. In front there should be 
a knob that could be turned for any de¬ 
sired entertainment, such as jazz, lec¬ 
tures, good-night stories for children, 
grand opera, etc. . . . .” Remember, we 
had no complete radio sets or consoles in 
1921. 

Mr. Gernsback opened 1922 with a 
prediction in the January issue of Ra¬ 
dio News, saying, “In 1922, we may 
safely predict that millions of homes will 
have their radio receiving sots right in 
their parlors .... The ^radiotroUd of 
which we spoke last month will come 
into its own. The latter for the time be¬ 
ing will eclipse, or put into the shade, 
its predecessor, the Victrola and the 
(Confhtncd on jmge 610) 



(M) A 1912 Pierce-Arrow limousine, equipped with electro-telephonic com¬ 
munication from tonneau to chauffeur's seat—an early forerunner of auto-radio. 
(12) Instrument panel of modern Ford automobile, showing dial and controls 
of present-day aufo-radio receiver as installed In this make of car. (13) An 
old Bristol loudspeaker, of a type then considered one of the best possible 
to produce, Gernsback wrote that larger diaphragms were needed, especially 
for faithful reproduction of bass notes; a short time later, manufacturers were 


marketing speakers with 3-toot diaphragms, (14): an Ensco wall-model is 
shown. (15) The Jenkins televisor of 1931 used a Nipkowtype pinhole disc to 
scan the plate of a neon tube, the image being viewed through a magnifying 
lens. Gernsback suggested that this be replaced by a Braun (cathode-ray) 
tube. The 1938 Philco receiver (16) uses the tube he had described, as do most 
other present television sets which are designed for home use. (I7) Modern 
short-wave radio therapy, as foretold by Gernsback in a 1924 editorial. 
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NEW CIRCUITS 

IN MODERN 
RADIO RECEIVERS 

The details of the modern radio receiver cir¬ 
cuits that make them "different” from pre¬ 
vious designs are illustrated and described 
each month by a well-known technician. 


F. L SPRAYBERRY 


iiiMiiiiiiiinitmiitiiiiiiiiiiiiiiiiiiiiiMiiiiiniiimi 


No. 


6 


(1) NEW INPUT DISCRIMINATOR CIRCUIT 

General Electric Model F-135. An I.F. siprnal voltape is 

developed across the circuit tuned by C30, Fijr. lA, from the 
plate coil of the last I.F. amplifier. This voltage is applied 
to both diode plates of the discriminator detector *‘in-phase'\ 
from the electrical center of the coil each end of which 
attaches to one diode plate. With the I.F. trimmer 031, an 
I.F, tuned circuit is formed between the plates. The diode 
loads, however, do not have similar impedance values as one 
(the A.V.C, and signal load) is practically a pure resistance 
while the other (the A,F,C. load) is largely capacity 
reactance due to C57, This latter impedance being lower 
than the former one, more current tends to flow in the 
upper-half of the coil than in the lower-half. Thus, the 
upper diode plate voltage changes more with the signal than 
the lower one. This difl'erence in diode plate potential gives 
rise to a series resonant current in the diode input tuned 
circuit, which results in a voltage of resonant freciuency 
being fed to the plates out-of-phase. The shift in phase, 
of the ‘*in-phase*’ signal voltage to that of the ‘‘out-of-phase'* 
voltages as the signal frecpiency varies, creates the A.F.C. 
voltage in the customary fashion. 

(2) SET USES A.C. OR BATTERY SUPPLY 

ItC.\ Model Use this set as a llO-volt, A.C.- 

operated home receiver or simply plug it into a vibrator 
power supply operating from a 6-volt storage battery. 
From the conventional A.C, power unit arc brought leads 
as in Fig, IB, to a 7-hole socket mounted on the left- 
rear of the chassis. The vibrator power supply unit is 
separate and is provided with a cord and plug which plugs 
into the socket for battery operation. Its plug pins are 
identified in Fig. IB by numbers corresponding to those in 
the receiver socket mounted on the receiver chassis. It will 
be observed that the same controls are used for either power 
supply. 

(.3) FEEDBACK-TYPE TONE CONTROL 

Philco Model S-1526 (Automotive). Control of the ampli¬ 
tude characteristics of the A.F. amplifier within the audio 
spectrum for voice and music, is accompli.shed without the 
sacritice of an overall signal reduction by the means shown 
in Fig. IC. In position 1 of the tone control switch TW, the 
audio response is essentially “flat** and extended appreciably 
at each end (low and high frequencies). It is actually rising 
slightly at either end. In position 2, the low frequencies are 
attenuated to a satisfactory extent and in position 3, the 
high frequencies in addition are attenuated. The average 
center part of the spectrum (around 400 cycles), however, 
remains at the same level throughout, A low-i)ass filter L-C 
is used in the speaker voice coil circuit so that extremely 
high frequencies beyond the control range will not be 
reproduced. 

(O NEW PHONOGRAPH CHANGEOVER 

Stewarl-Warner IModels 1821 to I82b. To insure that the 
radio signal is completely eliminated when set for phono¬ 
graph reproduction this circuit (see Fig. ID) disconnects 
the 1st-detector and I.F, screen-grids, and the signal-diode 
plate return. In this way, the input section of the receiver 
(Contumed on page 6011) 



Fig. I. The heavy lines in the circuits are the points discussed in the tent. 
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(Pliotiv Westlnffhoiise) 


Drs. Marden and Beese make photoelectrtc test of 
high-pressure mercury arc. brighter than the sun 
(1.100,000 candle-power to square inch). Observe 
water-cooling tubes. It is expected to give large- 
screen television a boost. 



(Photo—W. E. Shrane) 


Movable speaker for Berlin theatre capable of 
handling 1,000 watts is largest hi-fi unit in world- 
It weighs a ton and reproduces faithfully from 
10,000 down to 40 cycles. 


THE RADIO MONTH 

ItllMIMIMIIIIMIIIinilllllllllllllllllllllllllllllllllllllllJlllimillllllllllllllllllllllllllllllllllllllllllllllltllllllllllMlllllllllllllllllllllllllllllllllllllMllllllllltllllllllMIIIIIIIMIIIIi 


RADIOFFICIAL 

REGULATIONS 

M eeting in Nice 

(France) last month 
(it*s a nice place to 
meet in) the Union Internationale de 
RadiodifFusion, \vhich deals with Euro¬ 
pean broadcasting, voiced the difficul¬ 
ties of continual interference on that 
crowded continent of none too amicable 
independent nationalities. As to un¬ 
wanted interference, directional an¬ 
tennas are helping to reduce that. It 
was recommended that a program of 
exchanging broadcasts of chimes for 
New Year’s, 1938-’9, be extended to fur¬ 
ther interchange of records. And it was 
voted unanimously that the European 
public would not be satisfied with the 
idea of advertising-sponsored progi’ams, 
instead of making payment for their 
programs in the form of set licenses. 
(Two American broadcast networks 
were represented at the meeting.) 

The Federal Trade Commission, lay¬ 
ing dowm regulations against mis¬ 
representation in radio sales, allows a 
540-18,000 kc. set to be advertised and 
sold as “Limited All-Wave.” It also 
clamped down last month on a “radio 
metal locator,” and required the ad¬ 
vertiser to cease representing that it 
could “distinguish between metals such 
as gold and silver.” 

The F.C.C. issued an order requiring 
owmers of airplane radio equipment to 
have station licenses, and to have the 
frequency checked periodically at au¬ 
thorized laboratories. Further, after a 
long hearing, it last month suspended 
from practice an attorney for filing be¬ 
fore it the applications of “dummy 
corporations” seeking station licenses. A 
similar position was taken by the Fed¬ 
eral Court of Ap|>eals, D.C., disapprov¬ 
ing incorporation to hide owmership of 
licensees. 


At a meeting in Chicago of those in¬ 
terested in “educational broadcasting” 
last month, F.C.Commissioner Payne 
observed that “I^rograni standards must 
be raised,” and that this would be im¬ 
possible if left to broadcasters, appeal¬ 
ing to the masses. Rebuttal by Merrill 
Denison said that radio cannot “inflict 
again a high school and college course 
on listeners.” (Many groans are heard 
from British listeners about educational 
programs of B.B.C.—and none from 
listeners in other European states 
where they take what the government 
thinks is good for them, and like it.) 
Controversy will undoubtedly continue 
far into the century. 

Regulations reported last month by 
U.S. foreign trade bureau include: Cuba 
prohibits radio sets in busses, public or 
private; Turkey requires purchaser of 
set to be given “prospectus” and dia¬ 
gram, copy of which is filed with gov¬ 
ernment. Sydney, Australia, lighting 
service equips 42 service vehicles wfith 
2-w'ay telephone service. Each carries 
also emergency signal device on trans¬ 
mitter to acknowledge message, or re¬ 
quest repetition, w’hen voice cannot be 
heard at central or receiving relay 
stations. 

The competition of foreign language 
broadcasts by dilferent powers seeking 
to spread propaganda to colonies and 
partisans in other nations was admitted 
by the British Empiie when the B.B.C. 
announced, last month, it wdll broad¬ 
cast in Spanish and Portuguese to South 
America and in Arabic to the Near 
East. “Not in German and Italian as 
yet.” And in this country, two stations 
in a large city, which had been keeping 
on different languages at the same hour, 
severed diplomatic relations and con¬ 
centrated on Yiddish froni 8 to 0 p.m. 

Japanese government installed am¬ 
plifiers on electric trains, wdth loud¬ 
speakers to inform passengers of sta¬ 
tion stops, etc. Novel feature of an- 



(I'hoto Rnrk Island Lines) 

New streamlined "Rocket” trains, covering the mid-West at 70 m.p.h., have 
radio built into their light stainless-steel coaches, diners and parlor cars. 
The set (upper-right insert) is in diner. One speaker is shown over coach door. 



(Photo ItcII Telephone Laboratories) 
At Point Reyes, Calif., this station keeps continuous watch for trans-Pacific 
messages on 22 channels. The radio receivers are alternately switched, auto¬ 
matically, to fixed H.-F. amplifiers. 
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Television set in the Cecil (Strand), high-class London "pub" (bar 
and grill), entertains customers in mid-evening. Problem of enter¬ 
tainment tax will probably next be raised by the Internal Revenue 
Department (they would!). 


Any of 6 all*W. and 
S.-W. receivers can 
be operated from 
any desk, covering 
15 to 20,000 meters. 


(l'hnfo» -Shracc) 

Above, the Friesenland's catapult has just thrown a plane into the air; note 
crane used to hoist planes out of the sea. The ship is equipped also with 
course-guiding radio transmitters. 


iiiiiiiiiMiiiitHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiitiiiijiiiiiiiiiiiiiiiitiiiiiimiiiiimiiiiiiiiimiiiMiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiMii 


Radio Is now such a vast and diversified 
art it becomes necessary to make a general 
survey of important monthly developments. 
RADIO-CRAFT analyzes these developments 
and here presents them in review. 
iiiiiiiiiiiiiMiiiiiiiitHiiiiiiiiiiiiiiinMniiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiMtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiitiiHiiiiiiiiiiitiiiiiliRHriiiNiinNiiMl 


IN REVIEW 


nouncement last month is that ‘Mt will 
be especially useful in case of accident 
or air-defense maneuvers^* when lights 
are turned out to avert bombing. 

TELEVISION WAITS 
ON STANDARDS 

R umors last month of 
television licensing 
caused inquiry, and the 
following definite statement from the 
office of the F.C.C. was received by 
Badio-Cra/f: **So long as there are no 
radiations or violations of the experi¬ 
mental and non-commercial status of 
co-axial cables and television broadcast 
stations, the Commission has no juris¬ 
diction. Though future activity cannot 
be predicted at the present time, it 
would appear that commercial television 
will not be practical until some form 
of standardization is adopted. No appli¬ 
cations have been filed for a commercial 
television authorization; and no action 
will he forthcoming (from the Covimis- 
sion) until there is a satisfactory show¬ 
ing that television is ready to be pre¬ 
sented to the public.” 

Something like the general idea of 
television—direct sight of impulses— 
is provided in a patent (No. 2,101,139) 
issued last month to Clarence W. 
llansell and assigned to RCA. It pro¬ 
vides a viewing screen covered with 
copper sulphate, in a moist atmosphere; 
which turns white when ultra-short 
radio waves impinge upon it, either 
by reflection or direct from a trans¬ 
mitter. Thus, it is pi’oposed, a sh^p 
or plane may he seen through fog 
or darkness! It does not appear how 
practical the device is, in its present 
state of development- 

ship reception of television signals, 
considered in the light of present medi¬ 
cal service by radio from shore to ship. 


caused proposal last month by Rey¬ 
nolds (London) that it may yet be pos¬ 
sible to enable a doctor to see a patient 
at sea, and (even more practicable) to 
illustrate by action the operation or 
treatment which he recommends a sea¬ 
man's companions to administer in an 
emergency. Even appendicitis opera¬ 
tions have been performed on radio ad¬ 
vice; but how much better if they could 
be first illustrated to the amateur 
surgeons. 

Televised news service appeared 
commercially last month, when Peck 
Television installed a receiver in Jack 
Dempsey's (popular N. Y. restaurant) 
demonstrating mirror-scanning of sig¬ 
nals transmitted over leased lines. 
Letters 4 inches high run across a 
screen, giving about GO words a min¬ 
ute, and can be read 75 feet away. Plan 
is to install receivers where news bul¬ 
letins, etc., are wanted in public places. 
Master tape is typed at transmitter 
(Contimted on page 648) 


Last month's all-fashion demonstration of television at studios in 
before stylists, designers, fashion writers, and store executives. It 
but of televisibifity of various additions to costume and coiffure. 

glittering powder ("star-dust") and rosettes to the 


(Pholos—NBC, by William ILmsslcr) 

Radio City, New Vjrk, was mad* 
was a test, not only of television, 
Here we have an expert applying 
"mannequin's" hair. 


Right, radio equipment of "airplane 
hotel" ship Friesenland, stationed be¬ 
tween the Azores and South America, 


(Photo—Globe) 

Unveiling a granite monument at Poldhu Cove, 
Cornwall, England, to commemorate sending of 
first radio message across the Atlantic on Dec. 12, 
1901, by Marconi and associates. 
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Fig. K. Front view of all chassis of completed 30-Tube Set. 


SPECIAL NOTICE 

A* mentioned in Part I of this series Radio-Craft has made arrange* 
ments to have tested and repaired without charge any Radio-Craft 
Super*Deluxe 50-Tube Radio Receiver, built in accordance with the ( 
instructions given in these articles and using only the specified compo- , 
nruts, which fails to function correctly (The constructor though must 
pay shipping charges both ways.). However, custom-set builders who 
feel qualified to make substitutions and who then encounter trouble, may . 
also have their sets checked in the event of faulty operation: the cost 
to the set builder in this instance will be the cost of shipping plus a 1 
nominal charge for making the necessary tests and repairs and for such I 
replacement parts as may be necessary to effect perfect results. You 
can't lose! 



SPEAKER CABINET. INFINITE BAFFLE S‘X3X2 OR 4X3X2 . 

USE 5 X3‘ CABINET WITH ld“ SPEAKERS N0TE:A-6 X12^ REC¬ 
USE 4x3‘ CABINET WITH 12‘SPEAKERS. TANGLE OPENING 


Fig. 17. Constructional data for the infinite*baffle cabinet housing the 2 speakers. 


HOW TO MAKE THE 

RADIO-CRAFT 

SUPER-DELUXE 

30-TUBE SET 

Here, at last, is the concluding chapter on 
this superlative receiver, dealing with the 
loudspeaker system and the construction of 
the framework of the complete 4-chassis 
assembly. Radio-Craft will be pleased to 
receive reports from readers who built this 
receiver in easy stages as described. 

iiiiiMiiiiiimmiiiniiiiimiiiiNiiimiiiimiiiiniimimiiiiMiiiiiMmiin'niiiiiummiiiM PART VI 

I N THIS, the concluding: instalment of the series of articles, 
we will describe the construction of the rocA* frame which 
houses the 4 chassis. At the time of going to press, the 
special infinite-baffle cabinet was not completed. Inasmuch 
as the speaker, or speakers used, will vary with the require¬ 
ments of the builder, we give in Fig, 17 the dimensions of the 
loudspeaker cabinet (which is separate from the receiver 
cabinet) which we believe to be the best. The dimensions can 
be scaled down to suit the size which the builder requires. 

In any event, the cabinet will be better, acoustically, than 
a flat baffle of equivalent front area. 

The rack frame w’as built open all around (see Figs, K 
and L) in order to show the construction and placement of 
the shelves. Veneer panels may be affixed to the front and 
sides, if an enclosed type of rack is desired. 

The first job is to prepare the base platform. See Fig. 18A 
in which the dimensions are given. It is desirable to use a 
solid board at least 1 inch thick. Before chamfering the 
edges it is advisable to locate the area which the aluminum 
rectangle will occupy on the baseboard. The aluminum 
rectangle must be assembled according to Fig. 18B and 
screwed to the base platform. The upright angle girders 
should next be prepared and mounted, one in each corner 
of the rectangle. 

Within the area of the rectangle is mounted the spacer 
board. The dimensions are given in Fig. 18C. The i-eason 
for using this board is so that the level of the aluminum 
rectangle is even with the spacer, so that the Heavy-Duty 
Power Supply Chassis may be slid in and out easily, without 
having to lift this heavy chassis over the edge of the 
rectangle. After the spacer board has been screwed down, 
the shelves are ready for mounting. 

The 4 shelves are all alike, the dimensions are given in 
Fig. 180. The spacing between shelves is 15 inches between 
base rectangle and 1st shelf; between 1st and 2nd shelf, 15 
inches; between 3rd shelf and top shelf, I 4 V 2 inches. Holes 
should be drilled and countersunk in the angle uprights to 
accommodate the small wood screws which hold the shelves 
to the uprights. 

The ornamental strips shown in Fig. 18H are screwed to 
the top shelf. They may be spaced close or far apart as 
the builder desires. The shelf brackets, shown in Fig. 18G, 
are mounted next, by means of 2 small wood screws and 
one self-tapping screw, which should be placed on the side 
of the upright for each bracket. The platform and upright 
brackets arc next prepared according to Fig, 181. 

These brackets are mounted on the base rectangle and to 
the uprights with self-tapping screws. This completes the 
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main construction of the rack fianie. 
The A.C. line switch should be mounted 
on the special biacket shown in Fip. 
l>iV; this bracket is then sci ewed to the 
cdffe of the 1st shelf, on the rijirht-hand 
side of the framework. The tiiial touch 
is to prepare and mount the aluminum 
ornament, shown in Fij^. 18J. As can 
be seen, it consists of 1 pieces of anj>:le 
aluminum screwed together and to the 
center of the top shelf. 

THE LOUDSPEAKER SYSTEM 

The dimensions of the baffle cabinet 
are given in Fig. 17. The fiont and 
rear panels are each one piece of ply¬ 
wood. The rear panel may he -inch 
thick, while the front panel 'tnust be at 
least %-inch thick. 

The top, bottom and two side panels 
must also be -Ti-inch thick. The sound 
track within the cabinet may be of 
celotex or plain i)ine boards. If a 
wooden sound track is used each board 
should be covered with some sound- 
absorbing material such as felt, hair- 
wool, kapok or cotton. If celotex is used, 
the various pieces should all be at least 


© RECT 2SZS 

SUPPLY- / 



© - HIGH-VOLTAGE 
FIELD SUPPLY'- 


o 



Fig. 19. Recommended speaker and optional power supplies. 


1 inch thick to obtain overall unifovmity. 

Two dilTerent types of external tield 
supply are shown, which will lake care 
of practically any combination of speak¬ 
ers which the huilder may desire to use, 
in the event that permanent-magnet 
types of dynamic loudspeakers are con¬ 
sidered too expensive. A small field sup¬ 
ply which is inexpensive and yet very 
good is shown in Fig. 19A. Here a 25Z5 
rectifier is used and is capable of supply¬ 
ing 100 volts at 100 ma., or 10 watts of 
field power. Two of the.se small supplies 
may be used in palallei, thus operating 
two fields, each of 1,000 ohms. 

If it is desired to actuate a 2,500-ohm 
field from the same supply, only 40 ma. 
can flow, producing only 4 watts of field 
power. This is not i*eally sufficient, so 
the other typo of supply should be used. 
This is the high-voltage transformer 
type shown in Fig. 19B and is capable 
of supplying 300 volts at 200 ma., or a 
total of GO watts, which is enough for 3 
or 4 large speakers. The speakers which 
are being used to try out the laboratory 
model of the 30-tube receiver ai*e two 
Utah (The Utah Radio Products Co.) 

12-inch speakers, 
model 11-12-25 (see 
Fig. 19C) with a 
field resistance 
(each) of 2,500 
ohms. 

The 9-ohin voice 
coils are paralleled 
and hooked into 
the 4-ohm tap on 
Chassis No. 3. The 
field coils are also 
paralleled, giving a 
total resistance of 
1.300 ohms, and 
they are connected 
across a field sup¬ 
ply of 200 volts at 
150 ma. giving a 
field strength of 30 
watts. This gives 
each field 15 watts. 




PARALLEL OR SERIES 
arrangement of 
field coils, to suit 

REQUIREMENTS. 



Fig. L. Rear view. Note interconnecting cables. 






I-PIECE REQUIREQ 
SIZE Z2Aia'xl‘A‘ 
CORNERS ARE 
SLIGHTLY 
ROUNDED. 


ALUMINUM 
RECTANGLE 
SCREWED 
TO BASE. 
'/2'CHAMPFER 


UPRIGHTS ARE 
SET INSIDE OF 
RECTANGLE 

y 




'LONG 
ANGLE 

ALUMINUM. 


MITRE CUT 
CORNERS SLIGHTLY 
ROUNDED. 


1 PIECE REQUIRED 
SIZE l9‘Xl4«/5?'x3/4' 
PLY WOOD (S PLY> 


THIS PIECE FITS 
WITHIN THE ALUMINUM 
RECTANGLE. 

THE NOTCHES AT EACH 
CORNER ARE FDR 
CLEARING THE UP¬ 
RIGHT ANGLES AND 
BRACKETS. 


A PIECES 
REQUIRED 
SIZE: 

10Wxl4Vi’x‘/2' 
PLYWOOD {3 PLY) 


SHELF 

BOARD 


2 PIECES REQUIRED 

S' SQUARES j05O THICKNESS 

ALUMINUM. 

BOTH 5’SQUARES ARE CUT DI¬ 
AGONALLY IN TWO. TWO PIECES 
ARE BENT 90* AND TWO PIECES 
ARE LEFT STRAIGHT OR PLAIN. 




BEND ON 


DOTTED 


LINES. 


I PIECE REQUIRED . 
ALUMINUM-SIZE: 3'i(2Vfex‘/i6 

SWITCH BRACKET 
SCREWED TO 
FIRST SHELF 






-hK 






. 4 PlECESfUPRiGHT) 
i ANGLE ALUMINUM 
^ SIZE: 60'LONG 
• Va’x '/fc* 

ALL HOLES ARE 
COUNTERSUNK 
(N« 26 DRILL) 


. REQUIRED 


-3 

- SIZE i/fe-x‘/i'xa' 

H 2 PIECES: 

J SIZE 

^ 2 PIECES: 

, SIZE ‘/2 XV^ X16’ 

(TOTAL LENGTH ^ 

I PIECE e FEET.) 


r fi PIECES REQUIRED 
t ALUMINUM 4“ SQUARES 
.050" THICKNESS. 


HOLE IS DRILLED 
AFTER BRACKET 
IS SCREWED TO 
SHELF 



-6 - 

-- S' - 

--4*-1 

r—- 1 






1 PIECE REQUIRED-ALUMINUM ANGLE 18’LONC 


Fig. 18, Here are the steps necessary to construct the rack for the 4 chassis. These specifications must be fotlowed exactly if the chassis are to fit. 
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NEW TUBES 

INTRODUCED TO RADIO MEN 
— IN 1937-'38 

From mfra-midget to ultra-giant, the 13 types pre¬ 
sented this month cover a size and power gamut never 
before encompassed in one crop of new tubes. The inter¬ 
mediate types are of equal interest to many technicians. 

R. D. WASHBURNE 

iiiiiiiiimitiuitmiiiiMniiiiiimiiiiiiiiiiiNiiiiiiiiiimiiiiiiiiniiiinniiiiiiuiniiiiniiniiiiiitiiimiiiiiiiiitiimiiiiiiiiiniiitii)iiiiiiiiiiiiiiniiiiiiniiiiin 



Fig. A 

XPD—’’peanut” diode- XVS—”peanut”variable* 

triode for deaf aids. mu screen-grid tube. 



Fig B Fig. C 

814—transmitter R.F. 3I3A — cold-cathode 

and A.F. amplifier, gas-filled multi-purpose 

frequency multiplier tube. It may bo used 

and oscillator (at 30 as a relay, voltage 

megacycles). regulator, or rectifier. 


IN THIS ARTICLE— 

"Peanut" Diode-Triode 
"Peanut" Variable-Mu Screen-Grid 
Transmitter Beam Power Amplifier 

Cold-Cathode Gas-Filled Relay, Voltage 
Regulator and Rectifier 

250,000-Watt Transmitter Tube 
Triode-Heptode Converter 
High-Efficiency Rectifier 

Gas-Triode Sweep-Circuit Oscillator and 
Grid-Control Rectifier 

High-Efficiency Pentode Amplifier 
"Carrier'* Pentode Voltage Amplifier 
"Carrier" Pentode Power Amplifier 
Gas-type Voltage Regulator 
Filament-type Current Rectifier 


N ew demands upon the electronic 
field by various services have re¬ 
sulted in the development and 
production of several unusual 
tubes which we here describe; more 
orthodox but equally insistent requests 
from radio set makers for improved 
types also have been met by tube manu¬ 
facturers whose latest designs are con¬ 
sidered in this article. 

XPD ‘^PeanuP’ (2 V.) Diode-Triode, 
This tube—latest addition to the line of 
peanut-size types previously described 
in Radw^Craft —operates in conjunction 
with the type XVS tube; A.V.C. being 
fed back to the control-grid from the 
diode of the XPD (shown pictorially in 
Fig. A), The XVS being a variable-niu 
screen-grid tube it is thus possible to 
produce a deaf-aid having A.V.C. and 
capable of maintaining a constant-vol¬ 
ume output level. This arrangement 
completely avoids blasting on loud tran¬ 
sients. Curves are available from the 
English manufacturer. (*) 

(Characteristics data on this tube ap¬ 
pear at the end of this article in Table 
I. Tube terminals are shown in Fig. 1. 
Note that either of 2 base types is avail¬ 
able. 

XVS “Peanut” (2 V.) Variable-Mu 
Screen-Grid. Although especially de¬ 
signed for use in deaf-aid apparatus this 
tube, also shown in Fig. A, due to its 
variable-mu characteristic may be re¬ 
commended for use in .small-space radio 
receivers in which it is desirable to have 
a variable-mu typo tube in order to 
reduce cross-modulation. (*) 

Characteristics data on this English 
tube appear in Table II. The pin connec¬ 
tions are show’n in Fig. 1. 

811 Transmitter Beam-type R.F. 
l*ower .Amplifier, Multiplier and Oscil¬ 
lator. This is a filament type of ceramic- 
base transmitter tube incorporating 
new design principles involving the use 
of directed electron beams. See Fig. B. 

Features resulting from the use of 
these principles in the 814 are that the 
screen-grid absorbs little power and 
that efficient suppressor action is sup¬ 
plied by space-charge effects pi’oduced 
between the .screen-grid and the plate; 
full power may be developed at 80 

♦Mast Radio mnil order houses can supply this 
tube if properly identified as to type, title of ar¬ 
ticle. is.sue (month) of Radio^Craft and year. 


megacycles. The resultant high power- 
sen.sitivity makes this tube especially 
suited for use as an R.F, amplifier, 
frequency multiplier, oscillator, and 
plate-modulated amplifier. 

Tentative characteristics and ratings, 
and maximum ratings and typical oper¬ 
ating conditions as an R.F. power am¬ 
plifier in class B telephony, are given 
in Table III. Further characteristics 
for class C telephony together with 
considerable operational data and curves 
are available from the manufacturer. 
Tube terminals are shown in Fig. 1. 

(Data courtesy RCA Manufacturing 
Co., Inc.) 

313A Cold-Cathode Gas-Filled (1) 
Relay, (2) Voltage Regulator, or (3) 
Rectifier Tube. The overall appearance 
of the 313A tube is shown in Fig. C. 
(In finished tubes the bulb is opaqued 
to render the glow invisible.) Due to 
lack of space Radio-Craft until now has 
been unable to present this most impor¬ 
tant contribution to the electronic field. 
However, and although not strictly a 
“new” type in comparison with the 
other tubes described in this article, it 
merits special attention in view of its 
application in the article, “Radio Waves 
Used to Completely Control Remote 
Receiver,” which is appearing in April 
Radio-Craft, 

As a circuit element, the 313A tube 
may be used to perform as a relay^ as 
a voltage regidator^ or as a rectifier. 
Within the tube there are two conduc¬ 
tion paths, one between the 2 control 
electrodes, known as the control gap; 
and the other between one of the control 
electrodes and the anode, know’n as the 
7 nain gap. 

The 2 control electrodes are coated 
with an activated surface of barium 
and the envelope is filled to a pressure 
of several centimeters of mercury with 
a mixture of the rare gases, neon being 
the principal constituent. The physical 
properties of the barium surface to¬ 
gether with the nature of the gas-filling 
combine to produce a discharge device 
that operates on an unusually low vol¬ 
tage. 

Each gap is characterized by a break¬ 
down voltage and a sustaining voltage. 
This difference in breakdown voltage of 
the 2 gaps enables the tube to act as a 
relay. 
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Two featui es of the JiloA in a suitable 
circuit airan^onicnt are of particular 
importance. One is the flatness of the 
voltage curve for positive currents, 
which makes the tube suitable for vol¬ 
tage rei^ulation, and the other is the 
lack of symmetry in voltage for posi¬ 
tive and nei^ative currents, which allows 
the tube to act as a rectilier. 

Characteristics data for various oper¬ 
ational circuits and conditions, and of 
performance curves, arc available from 
the manufacturer; general character¬ 
istics data are ^iven in Table IV. Tube 
terminal connections are shown in 
Fip:, 1. This tube has been developed by 
Bell Telephone Laboratories. 

Super-Power Transmitter Tube. 
Something: quite unusual in transmit¬ 
ter tubes and one which is mentioned 
here to illustrate the tremendous ad¬ 
vance in transmitter tubes is the 250- 
kilowatt g:iant-size tube illustrated in 
Fig:. Ih Heretofore higfh-power tubes 
have only been ^^man-size’* but the new 
job now underg:oinK test at the Whip- 
pany, N. J., laboratory of Bell Telephone 
Co. is almost double the height of pre¬ 
ceding types. 

Inlet and outlet pipes feeding the 
outer jacket of this water-cooled 
vacuum tuln? may be seen leading 
leftward. The upper or outlet portion 
of this cooling jacket is mounted in a 
suspension cradle that helps support the 
entire tube; the lower end of the tube 
is supported by a ring-mounting below 
which protrude the various connecting 
leads. Not shown in this view are the 
insulators which isolate the water-cool¬ 
ing system; and a foot-high corrugated 
insulator which both insulates and sup¬ 
ports the weight of this tube. Vacuum 
tubes of this sort cost thousands of 
dollars. 

6J8G Triode-Heptode Converter. This 
new converter tube (Fig, E) consists of 
a triode and a heptode unit having a 
common cathode and assembled in the 
same envelope. It combines a triode 
oscillator element with a heptode con¬ 
verter section, so designed as to avoid 
oscillator frequency drift with change 
in applied A.V.C. voltages. 

Although the basing arrangement of 
this tube is such that in some appli¬ 
cations it may be substituted for type 


6.A.8G, with slight realigning, it is not 
primarily intended for use in this man¬ 
ner. As compared with 6A8G, the reduc¬ 
tion of some of the interelectrode ca¬ 
pacities is an important advantage in 
type GJ8G. High conversion gain is 
maintained at frequencies of 18 me. and 
above, and the ratio of signal to noise 
is materially improved. The excep¬ 
tionally high plate resistance of 4.5 
megs, makes it possible to use a high- 
(piality I.F. transformer with marked 
advantage in gain. The selectivity of a 
high-Q tuned circuit is not appreciably 
impaired by shunting the plate resist¬ 
ance of this tube across it. High input 
impedance is maintained under all nor¬ 
mal operating conditions. 

Characteristics data are given in 
Table V, Tul)e terminal connections are 
shown in Fig, 1. 

(Data courtesy Hygrade Sylvania 
Corp.) 

fiZY.5-G High-Vacuum Full-Wave 
Kcctilier. This tube (see Fig. E) is a 
full-wave rectifier of low heatei’-curront 
rating, for use primarily in fann-radio 
receivers that obtain their power from 
a storage-battery vibrator supply. The 
tube is also well-suited for use in those 
farm receivers that are designed to 
operate from either a battery-vibrator 
supply or from an A.C. power line. 

Tentative characteristics data for this 
tube are given in Table VI. Terminal 
connections arc given in Fig. 1, 

(Data courtesy RCA Manufacturing 
Co., Inc.) 

881 Gas-Triode Sweep-Circuit Oscilla¬ 
tor and Grid-Control Rectifier. Here is 
a tube which is destined ta become ex¬ 
ceedingly popular in cathode-ray equip¬ 
ment, Electrically the 884 is like the 885 
except for heater rating. The 884 has a 
6.3 V. heater which facilitates the use 
of this tube with other 6.3 V. tubes in 
the design of sweep-oscillator equip¬ 
ment. 

Tentative characteristics data are 
given in Table VII. Terminal connec¬ 
tions are shown in Fig. 1. 

(Data courtesy RCA .Manufacturing 
Co., Inc.) 

6G6G Pentode IHgh-Elliciency Power 
Amplilier. This tube (see Fig. E) is of 
the “low drain” heater series which re¬ 
quires 150 ma, at 6,3 V, It may he used 
(ContiHued on puye 621) 



Fig. D. 1938'$ transmitter tube contribution to the 
etectronic fietd, a 250,000-W. water-cooled giant. 



Fig. E. Left to right: triode-heptode converter, ga$-triode rectifier for C.-R, tube circuits, high-mu A.F. triode, carrier voltage amplifier, carrier power amplifier. 
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A NEW CATAIOG 
JUST Off THE PRESS 


T his hlg new catalog heralds a new era in radio. Never before 
have you been offered such variety— such quality— such ster¬ 
ling value in radio as you are now offered in this large new catalog. 
In it, wholesale prices are not a myth—but actual reality. You 
will marvel that such merchandise, comprising everything that is 
new and worthwhile in radio can be offered at such prices. Here 
you will find high quality that is not high priced. If you are inter¬ 
ested in radio you cannot afford to be without the Allied Catalog* 


YOU MEN, 

mo Buy RADIO/ 

By making your problems A)ur 
problems, we know the service you 
require—and to render you such 
ser\nce the entire Allied organiza¬ 
tion is dedicated—to give you the 
service you have a right to expect. 
Tremendous stocks, remarkable 
values.and a real desire to serve, 
all combine to make Allied your 
ideal source of supply. 


SET BUILDERS! 

Set Builders, Amateurs and so called “Hams'^ will delight 
in the unusual variety—Vind remarkable values that are 
offered in standard kits and parts. Tremendous stocks— 
real organization —prompt shipping service all combine 
to make Allied your ideal source of supply. 


RADIO DEALERS! 

The live radio dealer—the man who keeps pace wi th the rapid 
advance of radio will find much of real interest in the Allied 
Catalog. New A-C Sets, D-C Sets, Dynamic and Magnetic 
Speakers, television equipment, in fact everything that an im¬ 
patient radio public is demanding. 


A. C. 
ELECTRIC SETS 

Allied offers you a new—complete 
line of A-C Receivers, available in 
either chassis form or in a wide 
variety of beautiful console models. 
Prices range from $32.95 to $199,00. 
Dollar for dollar they stand out as 
one of the season's leading receiv¬ 
ers. Engineered to unusual perfec¬ 
tion they offer you features found 
only in the highest priced sets. 


What Allied offers you! 


Allied Service will prove a revelation to you in what radio service 
can really be. Allied Executives backed by years of training in radio 
are practical men. They know radio. Their vast experience has built 
up around them an organization trained to serve. Months of effort 
have built up here a tremendous reserve of stock that makes for 
prompt shipments; and this stock is new stock comprising the sea¬ 
sons pick of such prominent manufacturers as Silver-Marshall, 
Tyrman, Aero, Hammerlund-Roberts, etc. 

You Profit When You Buy Right 

Buying right is half the battle. From the small set builder to the 
large dealer, your success depends upon gauging the public pulse of 
radio and in buying right* Everything that is new in radio—the 
items the radio public is now demanding are here, ready for your 
call. Write now—the catalog is free for the asking. 

Write for Catalog Now 

Allied/Radio 


COR RO 

711W. LAKE ST.' 


ION 

CHICAGO, ILL. 


THIS ADVERTISEMENT APPEARED IN 1928 
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DUr/^^^IS STILL THE LEADER! 


To read Ihe advertisement on the opposite page, which appeared in 1928. is to realize that ten years haven't changed ALLIED much — 
except to add to the thousands ol radio men who find that they get what they want at ALLIED. Yes. today the merchandise is better. 
Our stocks are larger. We employ more people. And with our larger-volume purchases, we offer even greater values. But essentially. 
ALLIED is still the same — a house designed and built for service to the radio field. 


We CAN'T change THAT — because that's what ALLIED IS. to thousands of service men, dealers, sound-specialists, radio-builders, 
and amateurs all over the world—the radio supply house that knows their needs and how to fill them, that gives them geared‘Up 


service and a "square deal" on every order, that serves as their headquarters for everything in radio, at lowest prices. 


That is ALLIED 


— 10 years ago — today — and 10 years hence. 




If you haven't the latest 
ALLIED Catalog^ write to 
ALLIED RADIO CORPORA- 
TION, Dept. 2-C8« 833 W. 
Jackson Blvd.« Chicago, IlL. 
and we will send a free copy 
by return mail. 


Flense Sny Thai You Saw It in Radio-Ckaft 
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AN INSTRUCTIVE REVIEW % 
OF OLD-FASHIONED, 
OBSOLETE METHODS USED 
....IN RADIO SERVICING-- 




HISTORY 

OF 

RADIO 

SERVICING 






>V’ 



•is 

rlv-ri^*' - A I 

W 


At the dawn of the broadcast boom, before radio servlc- 
injr became a '‘iiusiness/* comparatively primitive meth¬ 
ods were used to check .sets and parts. Some of these, 
pictured above, are:—1, Hydrometer to check filament 
supply, 2, Flash-bulb and battery to test filament rheo¬ 
stat. 3, Ammeter and battery to check resistance, 4, 
Charire and discharge to test condenser. 5, Hattery teat 
of phonejf. 6, Voltmeter check or **B” liattery, 7. Elariy 
tube tester (plate current only). 


--—-- 


I Superior Instrument Company, - 136 Liberty St., - New York City 


Please Say 71tut You Saw It in Rauio-Ckaft 
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Om OuAtandim> FREE SOUVENIR 

IS OFFSRCD By-SSnUOIt-TORCADERS OF THi 


A COMBINATION FOUNTAIN PEN AND AUTOMATIC 
PENCIL with ^ OUR NAME stamped in GOLD LETTERS, 
will be given FREE with ANY item purchased, as featured on 
this page. 


Therefore, when ordering more than one instrument, we sug¬ 
gest that you send us additional names to be monogrammed. 
Please be sure to mention JUBILEE SOUVENIR NUMBER 
when ordering. 





COMBINATION ALL-WAVE 
SIGNAL GENERATOR PLUS A 
COMPLETE TUBE TESTER 

ONLY 



• Truly KrcaicKt valut? ever offered hy any in¬ 
strument manufacturer? There la no eomjNirison to 
Uiis CO.MUINATION INSTItUMENT. mode l»y Suiicrloi, 
ai the price of $10.90. ConsistE of two fully com¬ 
plete units housed In a Blnele metal cabinet of 
attractive dealftn: <1) an AT.L-WAVE .SIGNAL 
generator and (2) COMPLETE TURE TESTER. 

• The Slk'nal Generator lias a rani'c of from 110 kc. 
to 22 me., all fundamental frec^ucncles. in five 
bands—wltli front panel band-switching control. • All 
fre<(ucncies ore dfreclly cnllliratcrl on the dial, .'ind 
a -1 to 1 planetary drive la iiicoriKiratefl to allow 
for slow precise tunlniT afljiistment. « R.F. simial 
with or without audio modulation at the control of 
the operator. • Separate R.F. and A F. outputs, with 
two A.F. amplituitc levels. • Accuracy 1 per cent on 
I P. hands, 2 per cent on short-waves. • Separate 
Nenn leakage test circuit, for testing condensers, etc. 
a Employs two tubes; 2—GA7*s and one special neon 
modulator tube. The TITRE TESTF.R testa all 4. 5, 
C. 7 anr] octal Itaso tubes, incluillnir <llodc tubes, 
e Incorporates separate neon short or IcakaiTc test, 
to dctenniiie wlietner tul>c.s arc bud, noisy or leaky. 

• English readinir meter, with ‘-HAD—7—GOOD*’ 
scale. • U.ses minimum number of operatiiu; con¬ 
trols, atlowtnR tul>« tests to be mmle itidckly and 
acenratety. • Sturdy, reliable and foolproof entlsalon 
type circuit, a Operates on 110 volt A.C. current. 

Shipping lociffht 19 Ihs. 


VOLT-OHM- MILLIAMMETER 



riie IIANDIMI. I.R. a hew volt-ohm-millinmmeter. 
enables direrl reading of d.c. volts O/S/TiO/SOO. also 
ohms 500/20.pi>0, likewise dlrect-readlnfj. and d.c- 
em'^nt delemtln ition tfi 20 mlltlamperes. F.ow ohms 
scale t-nables cticckint; r.f, and l.f.. us well as a.f- 
cods, for Shorts and epens. Low-tirlced Instrumcnt-s 
never before Included low -ohms rniiBe, readlni; to one 
olim, nor did they have an adjuster for — 

accuracy of ohms readlnirs. Cninpleto tk ^ Ifl 

wltli lest leads and Hclf roiitatned bat- ^#1 

teries. Shippinir weight S lbs. Not price “T 


) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 


27 Instruments in 1 

THE ALLMETER 

1,000 OHMS PER VOLT 



The Al.LMKTi It mrinlls both A C. and 
D.C. measureincnts for volts and cur¬ 
rents, also low reslstanoes from lictow 
one ohm, also high icsistanrc c:i|>.'icUles. 
henries and dcribcis. comprising 27 In¬ 
struments in one. 

1— A.C. Currents. 15.1 50-730 ma. This 
extremely valuable service is practically 
never afforded by niultltcst insiruiiiei ts. 
Instruments, 3. 

2— A.C. Volts. 15-150-750 veils. Affords 
also output nicier sei’vlee. Instruments. 3. 

3— 4;Ar\CITY. .01-50 mfd.. all conden¬ 
sers. including elcctrolytlcs. Instruments. 

4^5-1,000 Henries, coil loaded or not. 
Instruments, 1. 

S—LOW ohms, .03-500 ohms. Extreme¬ 
ly valuable. Instruments, 1. 

O—HIGH ohms, to 0.5 meg., covering 
all practical values. Instrurnenls. 1. 

7— —D.C. Volts. 15-150-750 volts. Simpli¬ 
fied sc.ilc uses same calibration ns for 
a.c. Instruments, 3. 

8— D.C. Currents, 1.5-150-750 ma. The 
same scale simpliricatlon. also 0-1 
mllllnmperes. Instruments, t. 

9— Decibels, _12 to J-iO. Instruments, 
3 ^ 8 _ ^ 30 (by interpolation) ^ 8 
_ ^ 50 by Interiiolatlon. 

10— Vacuum-tube voltmelcr, 0-1.5-150- 

7 50 volts A.C, D.C. Instruments, rt 

11— ^^ontlnuity tester. In 
struments, 1. Shipping wt, 

8 lbs. Net price. 


ruments. 

*10 


40 


THE INFINOMETER 

An Accurate V. T. Voltmeter 


) 

) 

) 

) 

) 

) 

) 

) 

) 
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) 

) 
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) 

) 

) 

) 
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Complete 


.40 


• Measures Critical VolUiges i I.ow- 

Curreiit CircultM. Such ;is In X'iduinc 
Expanders. A.V.C.. A.F.C., Dete-tors, 

Oscillators. Noiso-Suppresslon .stages. 
DC amidlfler^i. I'holorcii CIn-ults. Etc. 

• Oper.ites From J irr Volts DC or AC 
(any frequency', \Vl«h Les.H Thau 3<^o 
Error on HIgn Voltage Ranges Due to 
Line-Voltage Fluctuations. 

• Three DC Ranges: 0-0. 20 and OO 

V'olts; l-'our A-C. Raiigcx; U-3. 15-50 and 
150 Volts. Sensitivity approximately 
700.000 Ohms jier V’oU on DC Ranges: 
Approximately 300.000 Ohms per Volt 
on AC ranges. 

Shipping weight 8 Iba. 


THE RC BOX 


SOLVES 

PUZZLING 
PROBLEMS IN 
CAPACITY AND 
RESISTANCE 
REPLACE. 
MENTS; ALSO 
USEFUL AS 
STANDARDS OF 
CAPACITY AND 
RESISTANCE. 



SPECIFICATIONS 

Direct-reading. 0-40 nhms. at. lO wntis in.nxliuum nllow.nlile power dlssipa. 
t' • Dlreet-reaUing. 0-20.OOO ohms, m '1 w.ntls maximuiu allowalde 
1 >wer dlHsi|>ation • Direct-read lug. ()• 1,000.000 olims (1 meg.), at 1 watt 
.aximiim allownblo power dts.sipatlon • Direct-reading, lO-lOO mmfd. 
OOOOl to .OOOl mfd.). at 200 jieak volts allowable maxlmuni • Direct- 
reading, 100-450 mnifd. (.OOOt-.(lOO 15 mf.t.), at 200 t>vak vulU allowable 
maximum * |{heost,'it 4 i of Rpeclally selcclerl malerlal for retention of call* 
bralcd values, including wlro-wtndlng of the 40 and 20.000-olmi units • 
Tuning condensovs of exceptional quality (excellent power factor) • Two 
senar.ito binding posts for each of the six different services, all clearly 
designated, tltoior of two-gang condenser is common to two posts, upper left 
and upper right) • Accuracy Is 2 per cent for all cftpaclty settings, al-so f<^ all 
settings of the 40 and 20,000-ohm resistors; 5 per cent for the 1.000.000- 
ohm unit • Instrument Is totally shielded, so that spurious effects due to 
stray pickups, affecting capacity incasnrcnicnts part leu l.arly, 
are avobled. One of the common n-tor posis may be use<l as 
ground when the other condenser or any of the resistors Is 
being use<l- Overall size of the instrument Is 10xG»/iix l inches 
• Black wrinkle finish cabinet has carrying handle. Net prk-o 

Shipping weight 6 Ihn. 
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GENEMETER 



WITH VARIABLE 
AUDIO FREQUEN¬ 
CIES 

$14-40 


Complete with Four Tubes 


• f'onihin.ation R.l*. and Ainllo 
Mlgnal Generaifir. ll.K. Hn» 

KC. to IO.‘> M.C. A.I . 2'.-ll).- 
OOO cj'clcs. all direct reading, 
ail by front panel switching. 

• R.F. and A.F. outputs Inde¬ 
pendently olitamablc a lone, or 
with A.f. tany frc«iuciicy> 
mo<)u]atIng R.F. 

• Output meter for connection armss primary- of receivers' output trans* 
former for peaking wiiti mofhilation ” 011 .” 

• R.l', Is subject In attciiiintiun. .-md O'-cillatloii leakage is minimum. 

• CoiKlen.ser ami other leakages tested to lOO megohms. 

• Main dial protracted on Tig’' diameter, and 4-to-l vernier planetary drive. 

• Acuifwy ('“'c on l.r. nn«l bn-adcast, on higher fre<|uenclcs, 

• All services on '.10-130 volts a.r. nr il.c. 


Shipping weight JO Ihs. 



MODEL V-4S TOOE TESTER 

Emission type perfected tube tester 
for any and all type receiver tubes, 
including metal and metal-glass. 
Tests shorts and leakage. Accu¬ 
rate, si mple, sturdy, direct 
— English — reading Si A.40 
< Bad-Good). lU 

Operates on 110 volt.t, 60 cycle, A.C. 
Shipping weight V lbs. 


SUPERIOR INSTRUMENTS COMPANY 

136 LIBERTY STREET DEPT. RJ NEW YORK, N. Y. 


Please Say That You Saw It in Radio-Craft 
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^J^tOFORUSeH^ 

Raytheon 

|fcJ^F£ RECTIFYlH&Ji^ 


Acme Appapatus Company, Campridce, Mass. 
All-American l<Anto Corp.. Chicago. III. 

American Uosch Magneto Cori-.. Springfield, Mass. 
American Ki.ec. Co.. Inc.. Chicago, III. 

Apex Electric M pg. Company. Chicago. 111. 

Lenjamin Electric Mfg. Co. of Ca.naoa. I/fd. 

UkEMER Tullv Mfg. Co,, Chicago. III. 

Briggs & Stratton Corporation, Milwaukee, Wis. 
Chamrerlin Electric Company 
C oNSOLiuATFi> Battery Co. 

Cornell Electric Mfg. Co.. Long Island City, N. Y. 

Ckosley Radio Corp., Cincinnati. Ohio 

Day-I*AN Elf.ctric Co., Dayton. Ohio 

Klectkic lU.sKARCii Lars., Inc., >Iew York. N. V. 

Federal Telkpiione .Mfg. Corporation 

rREEH-hisEMAx Radio CoRp., New York 

General Radio Company. Cambridge, Ma^s. 

A. li. Grebe & Co., New York, N. Y. 

Indiana Manufacturing & Electric Co., Marion, Ind. 
Jnterstate Elf.ctric Co.. St. F.ouis, Mo. 

King Electric Mfg. Company. Buffalo. N. Y. 

Kokomo Elei iric Company, Kokomo, Ind. 

M ARTIK'Coi-EI.AND Co., pROVlDENCE, R. I. 

Mavolian R.vuio Corp. 

The Modern Electric Mfg. Co., Toledo. Ohio 
National Company, Inc.. Malden, Mass. 

PrestO Lite, Indianapolis. Ind. 

Sparks AYithI NGTON Co.. Jackson. Mich. 

Standard Radio Corp. of Worcester, Worcester, Mass. 
Standard Radio Mfg. Corp. 

The Sterling Meg. Co^ Cleveland. Ohio 
Stewart Battery Co.. Chic.ago, III. 

Thordarson Ellcthic Mfg. Co.. C!iiicaco. 111. 

U-S-l. Radio, Inc., Niagara Falls, N. Y. 

Universal Battery Co., Chicago, III. 

Valley Electric Co.. St. I-ouis. .Mo. 

The Webster Company. Racine, Wis. 

Wise McCi.uNG Company, Ltd.. New Phil.yoelphia, Ohio 
'S ale Electric Co. 

Zenith Radio Corp., Chicago, III. 


Only tltosv manufactitrvrs whose f^owtr unHs hate heeii fully 
iesU'd did / appioval by thi- Raythean Research Laborctories 
are emit led to use the ^reeti Sea4 of Approval and Raytlieon 
Rectifyifiif Tubes in connection zoith their products. 


THE HEART OF RELIABLE xiADlO POWER 


( 


I 


THE GROWTH OF 
BROADCASTING 

(Contimied from page 545) 

scarcely below 200 or over 2,500 

cycles. This resulteil in loss of **highs*' 
and “lows” in the transmission of music 
and lack of natural quality in speech; 
the only reason it was acceptable is 
that early receivers were incapable of 
reproducing much more. As receiver de¬ 
sign improved, the telephone companies 
kept step, offering radio lines of ever- 
increasing fidelity. Today almost every 
line for program transmission covers 
at least 100 to 5,000 cycles. 

CAME SUPER.POWER—AND 

HIGH FIDELITY 

Of approximately equal importance 
was the development of super-power for 
radio broadcasting. Early stations had 
radiated low power, in most instances 
100 to 500 watts. Considering the larger 
figure, one is immediately struck by the 
fact that this power, being dissipated 
in all directions, is slightly less than 
that consumed in the average 1-slice 
electric toaster. 

With so little energy being radiated, 
the ratio of static to signal was ex¬ 
tremely high; therefore static flis- 
turhances drowned out received signals 
very often during reception. Rut station 
engineers battled against interference, 
both natural and man-made, the fight 
culminating on May 2, 1034, when Powel 
Crosley, Jr. (who had begun broad¬ 
casting in 1021) increased WLW's 
power to half a million watts (in the 
antenna system), the first station of 
that power in the United States (or, for 
that matter, in the world). 

High fidelity, about the same time, 
was receiving attention and it was 
found that carrier waves could be 
modulated to carry audio frequencies 
from 30 to 14,000 cycles, representing 
the upper and lower limits of average 
hearing. It was found also that stations 
could transmit such programs without 
incommensurate expenditures, and ex¬ 
perimental high-fidelity transmission 
was begun. Only a few of the belter 
receivers were able to take advantage 
of this improvement, however, until the 
manufacturing branch of the industry 
took cognizance of the better trans¬ 
missions and began producing receivers 
capable of reproducing the extreme 
highs and lows. WOR claims to be the 
first regular commercial station to have 
adopted high-fidelity transmission as 
standard practice. 

IMPORTANCE OF SHORT WAVES 

IN BROADCASTING 

Many consider the short-wave link 
as l)eing next in importance. It has made 
possible not only the “stunt” broadcasts 
from airplanes, submarines, golf links, 
and similar points impossible to “hook¬ 
up” otherwise, but also the more im¬ 
portant foreign programs. It antedates 
the previously mentioned steps by more 
than a decade. N.B.C. having used it in 
the mid-'t wen ties for the presentation 
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of Euroi^ean piograiiis in America, at 
not infrequent intervals. 

Other advances arc, for the most part, 
somewhat less revolutionary. Foi’ ex¬ 
ample, WENR-WMAQ claims a “first” 
on the broadcast of football and base¬ 
ball games, and on the presentation of 
school and college classes by radio. 

Other stations have originated other 
programs of similarly great importance, 
but immeasurably as such attention to 
programming has benefited radio, there 
is insufbeient space to pay to each ad¬ 
vance the tribute it merits. 


MILE POSTS IN TELEVISION 

(Confinned from page 579) 

The images, reproduced by cathode- 
ray tubes are clear, with good detail 
and adequate brilliance. Size is still un¬ 
satisfactory for general use, although 
the newer tubes, which produce 8 x 10 
inch images, are more nearly adequate, 
though there is some loss of definition, 
which is more apparent than real. 

It must he stressed that the compari¬ 
son of number of lines per television 
image with number of dots per inch in 
a printer's halftone cut is unfair to tele¬ 
vision. While the imperfections of the 
human eye are such that it corrects for 
a certain amount of lack of detail in 
either still or moving images, it does 
so in a much greater degree when image 
motion is present. 

Intermediate-film and projection-type 
television have been aided by new high- 
intensity ilium inants; and. as recently 
pointed out in Hadio-Craft^ high-defini¬ 
tion video transmissions may soon 
utilize up to 1,000 lines/frame. 

Already in acceptable form for pub¬ 
lic presentation, the release of television 
may now be expected almost from month 
to month- There are a number of sta¬ 
tions throughout the United Stales 
broadcasting television programs on an 
experimental basis; television is well es¬ 
tablished in England (where it is sub¬ 
sidized by the government) and upon 
the European continent. The major net¬ 
works are ready for television—they 
have studios and mobile (truck) pick¬ 
ups constructed—and are in truth 
straining at the leash. 

With sufficient business upturn, to 
make mass purchasers of television 
receivers in the $200 class probable, 
broadcasting will commence. As to who 
will bear the cost of programs—spon¬ 
sors will, despite the comparatively few 
sets which will comprise the early audi¬ 
ence. for there will he publicity and 
prestige for the first advertisers in the 
new art. 

The contention that the Federal Com¬ 
munications Commission does not per¬ 
mit televised advertising will no longer 
exist, foi- it is safe to say that this im¬ 
portant government bureau will do noth¬ 
ing to hamper a budding industry, but 
will cooperate and try to aid it in every 
way. 

Thus, with television, an old catch¬ 
word will gain new meaning. It is:— 

“1*11 be seeing you!** 



It is just as important for you to use ^op jquality 
>i^jtubes as it is for the United States Navy. They xi^K^ythcon 
because it is the tube that can he dependecT on to work 
smoothly in any circuit... and stand up under the roughest,, 
usage and thundering vibration of a battleship under 
fire. The Navy can’t stop in the middle of a battle to find 
which tube has blown! 

Leading licensed set manufacturers, too, prefer 
Raytheon because of their sturdiness and uniformity. And 
when you make a replacement in a receiver you must be 
just as confident. That is why thousands of Servicemen 
and Dealers depend on Raytheon. 

Order Raytheon for greater permanent tube profits. 

ra^HEon 


NEW YORK 


• SAN FRANCISCO 

NEWTON, MASS. 


^'WORLD'S LARCEfT EXCLUSIVE RADIO TUBE M A N U T A C T U R E R S ' 
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AND THE SERVICE MAN'S BENCH LOOKS LIKE THIS ' 


He NEEDS ALL ^ OF GUi/UiAdi^ WORLD-FAMOUS 


SERVICING BOOKS 


RADIO & TECHNICAL PUBLISHING CO. 

45 ASTOR PLACE NEW YORK, N. Y. 


•3 YESTEEDAY E 


WHEN RADIO SETS 
LOOKED LIKE THIS 


AND THE RADIO 
SERVICE MAN’S BENCH 
LOOKED LIKE THIS 


HE HAD NO NEED 


BOOKS 


DEVELOPMENT OF SOUND 
EQUIPMENT 

(Continued from page 571) 
baffle design, such as the Stronibcrp:- 
Carlson ‘Mahyrinth”, the RCA ‘^acous¬ 
tic chamber*^ the Philco “inclined sound¬ 
ing l)oard“ and the Emerson mantle set 
“sonic chamber*^ 

As there is an increasing tendency to 
combine radio receivers and phono¬ 
graphs in a single cabinet, there must 
be special mention of radio’s debt to 
the phonograph, and vice versa. At first 
the debt was all in the i)honograph’s 
favor. The needle of an Edison (“hill- 
and-dale“)-type soundbox, resting on 
the diaphragm of a headphone, “ampli¬ 
fied” the sound by means of the phono¬ 
graph horn. Later, as has been de¬ 
scribed, an adapter was made to couple 
the phone directly to the phonograph 
tone-arm, and still later special speaker 
units were made, to replace the sound¬ 
box. Rhamstine, years ago, brought out 
a diaphragmless unit with a vibrating 
armature; the needle in the soundbox 
of a phonograph of the Victor (“wavy 
groove”) type was then rested in a 
groove in the armature, (Incidentally, 
other vibrating-reed reproducers, in¬ 
cluding Clyde Fitch’s “Ensco” unit, were 
made to utilize all sorts of things—from 
a piano sounding board to a door-panel 
—as their diaphragms.) 

The phonograph had undergone a far 
longer period of development than the 
loudspeaker, hence the tiend was to 
make use of the acoustic advantages of 
its reproducer system. 

But radio developed apace. Soon the 
amplifiers and loudspeakers equalled 
the tone of the phonograph—then sur¬ 
passed it. Magnetic pickups, essentially 
reed-type speaker units with a needle 
holder on the reed, came into use. An 
early pickup put out by Pacent had no 
arm of its own, but clamped to the tone- 
arm of the phonograph which nearly 
every family then possessed. 

Pickup design has had many varia¬ 
tions, but has never abandoned the early 
basis, though a collateral branch has 
come into being. There have been, and 
still are, magnetic pickups with the 
armatures damped by oil or rubber, 
but they still adhere to the same prin¬ 
ciple that an armature moving in a 
magnetic field generates an alternating 
current of frequencies corresponding to 
its vibrations. 

The other type in general use is the 
crystal pickup, utilizing the current- 
gen crating properties of the piezo¬ 
electric crystal when subjected to 
mechanical stress. 

Any of the pickups, when connected 
to the detector or fir.st-audio stage of a 
receiver, either directly or through an 
impedance-matching transformer, per¬ 
mit the reproduction of disc-recorded 
music through the loudspeaker. 

ISIany are sold in conjunction with 
electric phonograph motors and turn-' 
tables, hut these are a separate field and 
save for mention that the combination 
of radio and phonograph was probably 
responsible for the replacement of the 
spring motor by the electric motor, 
they need not be considered here. 
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Sound-on-Tihn is also a distinctly re¬ 
lated industry, not included althoujrh 
directly attributable to radio which de¬ 
veloped the necessary amplifiers and 
speakers. Most interesting is a reference 
in Modern Elect rics^ dated May, 1912, 
for in that issue there is described the 
first sound-on-film talking motion pic¬ 
ture apparatus. Though the light-beam 
method had not then been devised, the 
rudiments of the idea were there. But 
in this case it was proposed to have a 
*‘hill-and-dale^* sound track on the edge 
of the film. 

Hence, we can see that the present 
highly-developed art of sound equip¬ 
ment and reproduction owes much to 
radio. Its fostering of an appreciation 
of music and good reproduction, then 
development of apparatus to satisfy the 
demand for more and better programs, 
has done as much for the public as has 
the public done for radio. By no means 
are the sound engineers of today con¬ 
tent to rest on present laurels, — as is 
indicated by the almost daily release of 
new developments from the sound 
laboratories. Even 3rd-dimensional 
sound has been developed and is now 
being perfected in the laboratories, — 
to produce realism along with high- 
fidelity reproduction. Some day in the 
near future we shall be “seeing” as well 
as listening, and the sounds will be 
related to the motion that takes place 
so that in every detail we will get an 
exact impression of being “Johnny on 
the spot” instead of alongside a radio 
receiver. 


NEW CIRCUITS IN MODERN 
RADIO RECEIVERS 

(Continued from page 595) 
to the 2nd-detector has no gain and by 
disconnecting the diode there is no dis¬ 
tortion of the signal from the pick-up 
due to rectification of it by the diode. 

(5) SPLIT-LOAD PHASE INVERTER 
Fada Model 315. A very practical 
application of the split-load type of 
phase inverter feeding 4 tubes in push- 
pull-parallel is shown in Fig. IE. The 
plate load of the 6C5 A.F. amplifier is 
divided into two equal sections, one 
being placed in the cathode side of the 
plate circuit and the other in the plate 
side in the conventional manner. In 
this way, instead of all of the signal 
voltage variaiion appearing at the plate, 
half of it appears at the plate and half 
at the cathode. The signal voltage- 
drops in the tivo loads are of opposite 
phase and of equal value so that the 
following grids may be appro pi-lately 
coupled to these points. Resistor (6) is 
the usual grid bias resistor and the 
total of this with resistor (20) makes 
up the cathode load resistance. One pair 
of power amplifier grids is fed from the 
plate of this phase inverter and the 
other from the cathode. 


Radio-Craft considers this depart¬ 
ment to be an especially useful addition 
to practical radio literature. Comments 
from Radio-Craft readers will be appre¬ 
ciated.— Editoi' 
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MAKE 1 TEST Instead of 100 

SPEED UP YOUR SERVICE WORK with theHC aTTL.iztnK new 
•TWIN” pocket-nirv THOt BLE SUOOTKR •'GADGETS'* 
(hat instantly tell you exactly where to flixi the defect In 
the circuits of any ••sick*’ n-tflio receiver bv the "Tnnthle 
Symptom" method. Cut out ttme'W.iKtinff •'Tri.'il" tests. 
The "Gndeets" show the COltRECT TEST and REMEDY In 
a fh-ishl Get in the habit of usinR these Ghirardi "TWls-.S-’ 
on every servlemg Joh, you'll fix trouble with 1 test 
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easy as "rolling off a lo<j." is this new double-quick 
Cliir.irdi method of niaster.ng r.idio. No "lessons". No 
correspondence. Instead, a COMPLETE course on RADIO. 
ELECTRICITY, .'tnd SOUND now av.iilable to you in one 
big 972.page home-study book. You iust read it like you 
would a story. Chlrardi makes everything so clear and to 
the point, that you ,understand It perfectly the first time 
—even with no previous electrical training. Mis 508 sp€>ci- 
ally.j>reparfMi di.vjrams .and (lustrations are m.arvelous for 
making important facts and OKpianations clear! It's as 
simple as A B C. Ghirardi gives you all there is to know 
about radio—yes, the equal of .it least 36 ordinary books 
.ill rolled up in one! It's **the book of a million radio 
facts"—the world’s radio knowledge between 2 covers! 

WHAT YOU WILL LEARN FROM THIS BOOKI 
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' ■ Lnita and Circuits . . Reslxtance . . Ohm's Law 
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er« sound MoLloii i’icturc-. . . .Xppendixes . . 

Kevlevv Questions for Self-.Siudy . . AND l-OT.*i MORF.I 

Chirardi’s RADIO PHYSICS COURSE Is used in the course, 
ot more radio schools than any other radio book in the 
rurul S4—with a GUARANTEE of 

EVERY PENNY of your money back if not fully satisfied! 
get it NOVy and start your radio training AT ONCE! 
It s EASY this way! 
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ory untj construction of 
e\ery type of test .tnd 
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mercial mtkiels. etc., etc. 
Here's compiRte basic 
test-Instrument knowIcdKe 
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2. TROUBLE SHOOTING 


Every word in Ghirardi's 
two biff servicing bookn is 
useful and practical for 
your everyday work. 
These remarkable books 
brins: you thousands of 
hours of trieil and tested 
servicinif experiences and 
knowledjfc of others — to 
save your own time. 
That’s why smart serv¬ 
icemen everywhere are 
using them in their work. 
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data, tnhe data, ami 25 
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Handy TIMES AVER 
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nient Sheet Service to keep It 
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EVERYTHING about 
Radio Seruicinsr 
The Companion volume, MOD¬ 
ERN ItADIO SERVICING, la 
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asiierl of modern servicing 
practice—all about test Instru¬ 
ments. 4tulck trouble-shooting 
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command of your profession 
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right now. With our guarantee, 
you don’t risk a single pettnyl 
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The Best Step-up 
Transformer on the Market 



The Thordarson 
Flexible Step-up 
Transformer sur¬ 
passes every other 
make in all respects 
save price- Cheap¬ 
est because it lasts 
longest. Extremely 
powerful. Design 
and construction 


embody h i g h'e s t 
type of mechanica 
and electrical per 
fection, May be 
used for Wireless 
Work, Generation 
of Ozone, Testing 
Insulation, Electro¬ 
static, Separation, 
etc, For alternat¬ 
ing current only. 


fof cifcular giving Jull ittfoffnotioti and pticts, 

THORDARSON ELECTRIC MFC. CO. 

224 SO. JEFFERSON ST.. CHICAGO 

THIS ADVERTISEMENT APPEARED IN 1912 


PREDICTIONS AND FULFILLMENTS 

(Continued from page 594) 


like. There will be an entirely new in¬ 
dustry built right around the radiotrola 
in 1922 .... The radiophone will come 
into more general use on the automobile, 
the motor-boat, the yacht and the air¬ 
plane.” 

Every one of these predictions was 
borne out by subsequent events. Unfor¬ 
tunately, the next prediction, that of 
March, 1922, was likewise true, as the 
industry learned to its sorrow, for 
Gernsback wrote, “Present conditions 
will last for at least another year and 
the radio business will be a very healthy 
one for several years to come .... 
We will then witness .... price cut¬ 
ting, when real competition will begin in 
earnest. This condition, however, is at 
least six months distant . . . .” 

But the art as well as the industry 
attracted the attention of this radio 
clairvoyant, and in the April-May, 1922, 
issue, Mr. Gernsback foresaw that, “We 
would not be surprised soon to have spe¬ 
cial copyright notices printed on all new 
musical selections somewhat as follows: 
'This selection must not be used over 
the radiophone without special permis¬ 
sion of the owners.' We can see where 
the composers will derive the same swol¬ 
len incomes from the radiophone as they 
derive from the phonograph records.” 
Ask ASCAP about that one! 


Horn attachments were used with our 
radio sets in 1922, and Mr. Gernsback 
in the October issue, suggested using 
larger diaphragms than the 2-inch ones 
then prevalent, stressing the need for 
greater area in the reproduction of mu¬ 
sic. He also deplored the use of metallic 
horns. The paper-cone speakers which 
followed a few years later were the an¬ 
swer. 

In November, 1922, he raised the ques¬ 
tion of adequate instruction sheets to be 
supplied with all receivers as, at that 
time, most of them were sold without 
such printed information. Today every 
set carries data covering its installation 
and operation. That is an important pre¬ 
diction, for the wider use of instruction 
sheets has greatly increased public sat¬ 
isfaction with radio by virtue of im¬ 
proved performance when correctly op¬ 
erated. 

In February of 1923, Mr. Gernsback 
wrote, “We predict .... that radio 
frequency amplification will be used 
much more generally .... In 1923 we 
shall, no doubt, see the single-control 
outfit .... The next great improve¬ 
ment needed .... is the outfit .... 
that will do away with interference 
.... Only an expert can tune out the 
unwanted station .... The next im¬ 
provement .... is the loud talker 

Please Sag That You Saw It in Radio-Craft 


. ... We predict that it will not be of 
the horn type at all . . . .” These pre¬ 
dictions were followed by the neutrodyne 
which afforded more selectivity and soon 
was followed by ganged condensers. The 
cone speaker came somewhat later. 

Wider use of educational programs 
was predicted in the April edition, and 
today such programs constitute an es¬ 
sential part of many daily broadcasts. 

The year's final issue carried a Gerns¬ 
back editorial which again mentioned 
the need for simplified tuning, ^nd went 
into considerable detail about what 
should be done. The point about the un¬ 
desirability of the horn was made again, 
but this time Mr. Gernsback added a 
radically new idea, “That loud speaker, 
by the way, will be built into the future 
radio cabinet, and why shouldn't it be?” 
It has been, as well you know. 

It was in March of the following year, 
1924, that he first predicted automatic 
tuning. It was similar to present push¬ 
button sets, except that Mr. Gernsback 
thought of jacks rather than buttons, 
and did not contemplate the addition of 
manual tuning in the same model. 

June, 1924, saw a Gernsback predic¬ 
tion of radio installations in road houses 
and country inns. He asked, editoriallyi 
“If city restaurants install radio loud¬ 
speakers, is there any reason why those 








in the country cannot do likewise? 

. . « . A loud speaker in a store or inn 
will surely attract people by the hun¬ 
dreds/* Now' w'e know who originated 
the idea which has made soothing silence 
a lost boon in America! 

‘^Television/* w'rote Mr. Gernsback in 
January, 1925, ‘‘will come to the front 
during the next three years/* And this 
statement was promptly follow'ed by the 
booms of Jenkins, Baird and others* And 
a little over a year later, in February, 
1926, he predicted a television and serv¬ 
icing instrument, the cathode-ray tube 
(used in an oscilloscope), saying, “Some 
day some one is going to invent a new 
sort of lens by which it will be possible 
to look into a radio set and actually see 
the radio frequency currents . . . /* 

Another tube, the screen-gidd, then 
made in Europe though not commercial¬ 
ly available in the United States, was 
predicted in August, 1926, Through 
their use, he wrote, “it should be pos¬ 
sible to produce amplifiers of power far 
excelling anything we have hitherto 
seen/* Today*s R.F, and I,F. amplifi¬ 
ers are proof that again he was right. 

Sharper tuning was called-for in a 
March, 1927, editorial, and soon was 
made available by the manufacturers, 
who apparently watch Mr, Gernsback*s 
every utterance with an eagle eye, 

June saw^ anot’jer Gernsback editorial 
on television. In this he told of the need 
for motors which would stay in syn¬ 
chronism. A year or so later, synchron¬ 
ous motors appeared on the market, not 


only for television, but in midget form 
for clocks as well. 

He continued his discussion of tele¬ 
vision needs in the December, 1927, edi¬ 
tion, saying, “I personally foresee the 
final television receiver, which will have 
incorporated into it some sort of vac¬ 
uum tube, such as the Braun. The Braun 
tube, instead of using discs, or wheels, 
employs a cathode discharge. This lat¬ 
ter, having no inertia, throws upon the 
screen a moving beam of light which re¬ 
sponds to magnetic impulses. There 
should not be any difficulty in getting 
this beam to work at any required 
speed.” In view of present trends in 
television, all that one may comment 
is:—!!!!! 

In May of the following year, he pur¬ 
sued the subject farther, prognosticat¬ 
ing that early television sets would re¬ 
place not only the loudspeaker, but 
would use the rest of the equipment, and 
that subsequently they would be built 
into the sound radio console, operating 
from house current. This, too, has hap¬ 
pened. 

The same editorial predicted the 
smaller console and the midget table 
model as a distinct trend. This, similar¬ 
ly, came about, 

September, 1028, brought forth an¬ 
other bull*s-eye prediction when Mr. 
Gernsback wTote, “It would not surprise 
me at all if, during the next five years, 
the broadcasting of both sight and sound 
will be done completely on short 
waves ..,.** This was borne out by fact. 
The Columbia Broadcasting System 


accomplished it first, early in 1932. 

Turning to some other of the writings 
of Hugo Gernsback, w'e find an editorial 
in the October-November, 1931, issue of 
Shoj’t Wave Craft. In this, Mr. Gerns¬ 
back discusses the use of police radio 
and the possibility that criminals might 
listen-in to the alarms dealing with 
them. To obviate this possibility, he sug¬ 
gests that code words be used so that 
even if unauthorized persons do listen, 
they can learn nothing. Since that w’as 
w ritten such code signals have w^on very 
nearly universal adoption throughout 
the United States. 

In the March, 1933, issue of the same 
publication, Gernsback stresses the need 
for better band-spread in short-w^ave 
tuning, and for “noise-free** antennas. 
It was only a little later that the w^ave 
of enthusiasm for “split-second** tuning 
and for doublet antennas with twisted¬ 
pair lead-ins was manifested. 

The need for work on the weaves lying 
below 10 meters was considered in an 
editorial in the same publication for De¬ 
cember, 1933, and the comparative free¬ 
dom from static on such weaves was 
pointed out. — As you know% television 
in the United States has turned entire¬ 
ly to these ultra-highfrequencies. 

Turning to Scievee & Iiivevtion, an¬ 
other Gernsback publication, w^e find 
more about television, at an even earlier 
date, for in the August, 1921, edition, 
Mr. Gernsback editorialized: “Within a 
comparatively short time , ... we will 
be able to witness the future Dempsey- 
(Covtinued on following page) 
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'Jlaain 
' by Sprague 



Since the first electric car In 1888 —a 
Sprague invention—many electrical en¬ 
gineering advancements have been given 
industry—by Sprague. 

^ ^ 

No wonder that the latest—the SPRAGUE MIDGET 
fixed condenser—is attracting such widespread set- 
builder interest. 

# ^ # 

For the MIDGETS are factory tested at 1500 volts— 
have higher uniform breakdowns—constant capacities 
—insulated casings—quarter the weiglit—half the 
size; in short, they arc midgets with electrical hearts 
of giants. Their new flexible lugs—prcsoldercd— 
short-cut assembling expenses; saving screws, nuts, 
bolts, drillings and wire, too. 

^ ^ ^ 

Just your address will bring you samples 
and all the reasons why Sprague Midgets 
will improve and economize in your set 
construction. 


SPRAGUE 

SPECIALTIES 

COMPANY 

Dept R. 

QUINCY, MASS. 


THIS ADVERTISEMENT APPEARED IN 1927 


BOOK REVIEW 



THE RADIO AMATEUR'S HANDBOOK ( 1938 
Edition), by ♦he Headquarters Staff of the 
American Radio Relay League. Published by 
the American Radio Relay League. Size, 6*/? 
X 91/2 ins., paper covers, 564 pages. Price, 
$ 1 . 00 . 

This book olTers even more compre¬ 
hensive treatment of the amateur short¬ 
wave field than the 14 previous editions. 
It contains about 600 illustrations, 
290,000 words, 73 charts and tables, and 
111 practical equations and formulas. 


It is, perhaps, the largest volume of 
technical information to be sold at so 
low a cost, and represents 4 months’ 
work by 12 specialists in amateur radio. 

Among the new chapters are one on 
workshop practice, another on portable 
and emergency equipment, and another 
on fundamental principles. The latter 
is written for the complete novice. 

All other chapters have been com¬ 
pletely rewritten and modernized. Every 
radio man should have this reference 
work available. 


PREDICTIONS AND 
FULFILLMENTS 

(Continued from preceding page) 

Carpentier fight a thousand miles away 
with our own eyes, by radio, while out 
at sea. In other words, television by 
radio will be an accomplished fact.” The 
truth of that statement is apparent, in 
the light of progress which has already 
been made. 

The same publication, in March, 1924, 
ran another typical Gernsback predic¬ 
tion. He wrote, ‘‘At the present time 
there is a slow swing from the telephone 
head set to the loud speaker. Local deal¬ 
ers will tell you that the proportion of 
headphones sold to loud speakers is 5 
to 2, But in another year or two, the 
proportion of the loud speakers will 
probably be larger than that of the 
telephone receivers.” 

An odd branch of radio, still little 
known to the layman though familiar 
to physicians, was predicted in the Oc¬ 
tober, 1924, issue, when Mr, Gernsback 
editorially discussed possible effects of 
radio waves on the human body, ex¬ 
pressing the belief that they would 
be beneficial. It was not until nearly a 
decade later that short-wave therapy 
came into use, however. 

In September, 1927, Mr. Gernsback 
made a double prediction. He wrote of 
the coming of television, stating that 
within 20 years it would have won gen¬ 
eral adoption. This prediction is cited, 
although the period has not elapsed, to 
show that Mr. Gernsback was not one 
of the crowd who, each year, confident¬ 
ly predicted television ‘‘next season”. 
His other prediction forecast air con¬ 
ditioning—an industry of no little in- 
erest to many radio manufacturers, dis¬ 
tributors and Service Men. 

He turned his attention to wired pic¬ 
tures and the trans-Atlantic telephone 
in the November, 1927, issue, stating 
that “ . . . . when the rates are re¬ 
duced sufficiently to make it attractive, 
people will use the service. And, inci¬ 
dentally, the inventions will go begging 
no longer, but will coin handsome divi¬ 
dends,” The telephone rate from New 
York to London was $25 a minute in 
those days; it is now $21 for 3 minutes 
during business hours and $15 on Sun¬ 
days. Traffic has increased tremendous¬ 
ly.^ Similarly, the wire-photo service is 
in daily use by newspaper syndicates. 

Lack of space prevents more complete 
discussion of the forecasts of Hugo 
Gernsback, but the collator wishes to 
add that there is hardly an issue of any 
technical or popular scientific publica¬ 
tion which Mr. Gernsback has owned or 
edited that does not contain one or more 
predictions. A large percentage of such 
predictions has come true. The fact that 
not all of the Gernsback statements have 
as yet been proven in no way casts 
doubt upon their accuracy. The wire¬ 
less transmission of power, interplanet¬ 
ary communication, and telemechanics 
are well within the bounds of possibility. 
Work has already been commenced in 
these fields. 

Today’s dream becomes tomorrow’s 
fact. 
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RADIO IN THE FUTURE 

(Continued from page 591) 

school children would find this a much 
more pleasant method of doing much 
of their homework. 

The physical size of radio sots, par¬ 
ticularly when it comes to portables, 
is undergoing radical change even now. 
Already it is no trick for the short¬ 
wave enthusiast to build a radio set 
that will bring programs from other 
hemispheres, which set can conveniently 
be placed in one’s coat pocket. Future 
radio is going much further than this. 

Radio tubes are continually being 
improved. They are also getting small¬ 
er and smaller. We already have radio 
tubes with a diameter no larger than 
the little finger. The day is not far dis¬ 
tant when an efficient radio tube will 
have shrunk to the size of a rubber 
eraser at the end of a lead pencil. The 
future tube will probably be ‘‘cold”; 
that is, instead of having a glowing fila¬ 
ment, electrons will be supplied by 
some chemical or other means. That 
means, of course, that the power 
which we require of a radio set will 
be infinitesimal. I foresee the time 
when the pocket set will not require 
any batteries at all; whatever electri¬ 
city is required in order to operate the 
set will be supplied by a tiny electric 
generator housed in a case no larger 
than your watch. Indeed, the generator 
will be driven by means of a large 
watchspring, and will run for a con- 
sideral)le period. At present there is 
already manufactured a small flash¬ 
light, hand-operated by means of a 
tiny dynamo, but the bulb consumes a 
comparatively large amount of power. 

So the watchspring-driven electric 
generator becomes a certainty in the 
not too distant future. In fact, the en¬ 
tire radio set will be small enough so 
that the watchspring generator, mole¬ 
cular speaker and whatever tubes are 
necessary will go easily into the vest 
pocket. Indeed, the set will be small 
enough so that it can be concealed in 
the hand. You will say, as a toy this 
might be interesting, but what prac¬ 
tical use is there for sets of such type? 
The answer to this is that as civiliza¬ 
tion progresses, instant communication 
is of paramount importance. Twenty 
years ago you probably would have 
laughed at the idea of car-radio, but 
in the future no one will wish to be 
without his vest-pocket set because 
after all, we are not always within 
reach of the more efficient, large radio 
sets. We may be in the street, we may 
be on a train, we may be in a theatre, 
in a restaurant or any of hundreds of 
other places, and may wish to be in 
touch with the outside world. 

By that time, of course, the radio 
set will not only be equipped for broad¬ 
casting but for personal messages as 
well. Physicians, contractors, business 
men, and others find it necessary to be 
in touch with their offices many hours 
of the day. Special broadcast stations 
will be erected whereby special mes¬ 
sages to certain individuals will be 
broadcast. This is particularly impor¬ 
tant for physicians. Such broadcast 
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stations probably will operate at special 
frequencies. In other words, this will 
be a glorified paging system, but not 
limited to the confines of a hotel; it 
will be possible to page individuals 
within a radius of 100 miles. 

By this time every radio set, whether 
pocket or otherwise, will be television 
equipped, but this is no longer news. 
You may ask, how will I be able to see 
a television program by means of a 
vest-pocket set? The answer to this is 
found in another prediction, not as yet 
realized, which I made in the October, 
1930, issue of Short Wave Craft, This 
has to do with an instrument which I 
term television “spectacles,” In other 
words, you wear a pair of “spectacles” 
which have a twin television receiver 


built right on the eye-glass frame. This 
means, of course, that the television 
images received are small, but they 
need not be large, because they are 
right up close to your eye; indeed they 
will be sharper in this manner. There¬ 
fore, all you require is to put on “tele¬ 
vision eyeglasses” and you will see and 
hear at the same time, because the 
frame of the television set on the bony 
part of your nose will also, by mole¬ 
cular vibration, transmit the sound to 
your ear-drums in a most realistic 
fashion. 

And let no one think that this ex¬ 
hausts the list of future radio develop¬ 
ments. As I have said many times be¬ 
fore, the really big radio inventions are 
still in the future* 


SPRAGUE 

CONDENSERS 

Whether you’re an experimenter building new equip¬ 
ment, or a serviceman on the job, Sprague Condensers — 
at the new low prices — are unquestionably your best in¬ 
vestment. compare today’s Sprague prices with other 
standard brands and you’ll find them equal. COMPARE 
Sprague Quality a7id you'll find no equal! In brief, 
Spragues bring you extra quality at no extra cost. You 
get more for your money I 

NEW REDUCED PRICES ON 
FAMOUS SPRAGUE TUBULARS 

The famous Sprague Tubulars • . » . *'Not a 
Failurc 171 a Million^' . , , are a fair illustration 
of our new prices. From .0001 to .01 mfd. in¬ 
clusive, the new list is only 16c—net 9c. Other 
ranges reduced accordingly. Standardize on the 
world’s finest condensers—today! 

FREE—New catalog listing conden» 
sers for every need and chock-full 
of helpful condenser information. 

SPRAGUE PRODUCTS CO.. NORTH ADAMS, MASS. 
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LIGHT SOCKET POWER 



ELECTRIFY your Radio without 
‘‘revolutionary” rebuilding of set 

All power from light Socket automatically controlled from unit “on’* and “ofl** 

Switch. Webster B and BC units give minute regulation up to 180 volts (plus) for quality 
reception* 

Prtce $23.00 to $38.00 

Raytheon Tube $4.50 extra 

Those who bought Webster last year are our best boosters—they are satisfied. 

Any set ov^mer examining the working parts inside the case can see at once the Webster is 
dependable for years to come. A try-out convinces any owner of a good radio that the 
Webster unit gives amazingly improved reception. 

Webster “Bone-Dri” A with 
Elkon Rectifier 

$ 39*50 

For any set requiring up to 2 Amp. Equipped with control switch and line voltage control. 
With the WebsterA-10 Elkon equipped and B or BC units Raytheon equipped, you can 
completely electrify any battery receiver without ‘‘revolutionary’* rewiring of set. 

If your dealer will not Supply Webster units, don*t take a substitute. It will pay you to 
write us for address of distributor nearest you and complete booklet. 

THE WEBSTER COMPANY 

860 Blackhawk Street Chicago, Ill. 


THIS ADVERTtSEMEMT APPEARED IN 1926 


SUPER-REGENERATION—IN 1922 

'ERE is an illustration of Major Edwin H. 
Armstrong’s super-regenerative loop receiver 
—about 1922, The original caption speaks for 
itself: **An invention that amplifies an ordinary 
radio receiving set 100,000 limes and eliminates 
the use of outside aerials is the latest work of 
Major Edwin H. Armstrong, formerly in charge 
of Uncle Sam's radio service in France. This 
supers regenerative circuit with 3 vacuum tubes 
gives the same result ns an ordinary receiving 
set would give with 9 vacuum tubes. Another 
feature of Major Armstrong’s invention is its 
simplicity — it having but 3 adjustments.” The 
essential super-audible or quenching frequency 
was obtained from an oscillatory circuit that 
included the 1,250-turn honeycomb coil which 
appears bo prominently (alongside the box under 
Andrew Halbran’s left hand) in the photo. The 
photo-shy major couldn’t be induced to pose 
with hie achievements of ‘’making 3 tubes do 
the work of 9,” but he did snap this picture. 



PROGRESS OF RADIO 
RECEIVING EQUIPMENT 

(Continued from page 550) 

usually employed Edi.son or nickel cells, 
made in test-tubes and housed in an 
open rack which was provided with a 
switch to connect blocks of them in 
parallel for charging. Filling GO or 
more of these cells with distilled water 
at regular intervals was no small 
bother, but the cost, though initially 
high, was lower in the long run than for 
drycell ‘‘B’* batteries. 

Eventually the eliminators appeared. 
These were at first used only on the 
audio stages, the detector requiring 
smoother current than was possible with 
I rectification and insufficiently effective 
* filters. 

I Such eliminators were almost a neces- 
' sity when one owned a “big*^ 5-tube set, 
which fairly ate up batteries — until the 
201A type tube was put on the market. 

' .4s the 20Ts used 1 ampere each, the 
I -ampere 201 A's alVorded great econ- 
! omy, as far as the “A” drain was con¬ 
cerned, and were bought up faster than 
they could be produced. Many of the 
more conservative listeners, however, 
held out to the last, buying 20l’s in¬ 
stead, considering them more sensitive, 
‘^better tone.” The same thing happened 
years later, when the 171 was replaced 
by the 171 A, which many thought to 
have a lower output. 

The 5-tuhe sets were, at first, simple 
tiined-radio-f requeueUf or “T.R.F.*\ jobs. 
T.K.F, was a Navy patent, and it was 
released about the mid-twenties, when 
almost all the manufacturers rushed to 
use it. Torn between the desire to put 
out an effective set and the wish to pro¬ 
duce one economical of operation, many 
of the engineers bent their energies to 
the production of reflex sets, in which 
the currents were fed through the tubes 
at radio frequencies, detected, and then 
put through the same tubes again at 
audio frequencies, each tube doing the 
w’ork of two. The Acme, Sleeper and 
Radio Guild sets were splendid exam¬ 
ples of this type. 

Reflex sets used untuned-R.F., for the 
most part, simply tuning a loop antenna 
with a condenser across the grid circuit 
of the 1st R.F. stage, interstage coup¬ 
ling being effected through iron-core 
R.F. transformers. Having but one 
tuned circuit, they were not especially 
selective. The ads said, “The .... set 
gets all the stations” and the users 
added, “Yeah, but at the same time!’’ 

Nor were the simple, straight T.R.F. 
sets an unalloyed joy. If well made, they 
squealed almost as badly as the bloop¬ 
ers ; if inefficient, they would not get as 
much DX as the users wanted—and the 
lust for DX was well-nigh uncontrolla¬ 
ble. To rectify this, manufacturers 
began introducing “lossers” of various 
types. One of the earliest and best was 
a potentiometer in the R.F. grid-returns, 
to vary the bias on these stages, in 
order that the tubes might be operated 
just below the point of oscillation. Other 
manufacturers put fixed or variable re¬ 
sistors in the R.F. grid leads, while still 
others advertised that the trick was 
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done with interstag:c shielding? — and put 
the shields in the fields of the R.F. coils 
to introduce loss in that way. 

Then came the neiitrodynes! They 
wcic the sensation of radio. If you 
didnT have a neutrodyne, you w^ere such 
a social outcast that your very dog hid 
under the bed at your approach and 
looked at you reprovingly, bc^cause the 
dogs of neutrodyne owners w'ouldn’t 
associate with him. 

The neutrodyne used a low-capacity 
trimmer condenser of unique design be¬ 
tween the grid and plate of each tube 
in the R.F. to neutralize the internal 
ca])acity betw'een these elements. The 
Hazeitine corporation, which owned the 
patents, formed its licensees into an 
organization that advertised as a group 
and protected its patents mutually. 

Besides its high efficiency and freedom 
from oscillation, the neutrodyne had a 
novel and valuable feature—you could 
actually ‘Mog” it! That is, a station 
often would come in at the same place 
on the dials (there were 3 of them) 
twice in succession. “Daddy,” said the 
little boy in the advertisement, “get Los 
Angeles.” “Just turn the dials to 32 and 
there it is,” the father replied — and 
there it w’as indeed, especially if the 
set was in Hollywood, 

The 3-circnit regenerative sets w'erc 
of about the same period. These were 
the old “bloopers” with an untuned pri¬ 
mary antenna winding loosely coupled 
to the grid coil. They blooped, but the 
oscillations did not radiate, and a de¬ 
gree of peace came to the kilocycles. 
These sets, too, could be logged after a 
fashion. 

Then came the “supers”—the super¬ 
heterodynes, There had been a few* 
super-regeneratives, but they were 
mostly home-made; the superhets. w'ere 
factory produced. RCA put out some 
really good ones, with the I.F. stages 
scaled in a mysterious can (known as 
the catacovih) to prevent tampering. 

One of their best sets at that time 
used a new' and wonderfully economical 
tube—^the UV199—which required only 
six one-hundredths of an ampere fila¬ 
ment current, and had a remarkably low 
plate current as w'cll. It could be oper¬ 
ated from small batteries, which could 
be housed in the cabinet, and neatness 
of installation took a large stride 
forward. 

One of these sets, put out in the 
middle '20^s, had a sloping panel, much 
like many present sets, and operated 
on a loop antenna which projected from 
its lid. The cabinet could be had pro¬ 
vided with legs—and console models 
could then be seen dimly in the offing. 
There was also a portable super., which 
had its loop concealed in the cover, 
much like several of the portable T.R.F. 
and reflex sets. This one, the model 26, 
was a really first-rate job. 

It was about then that “A,” “B” and 
“C” eliminators came into use, and 
electric sets were foreshadowed. Indeed, 
some sets which used special tubes that 
would operate with A.C. on their fila¬ 
ments made their appearance, but they 
met with considerable skepticism. Fans, 

(Continued on following jyage) 
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Wlien fhe Neufrodyne 
made ifs Bow! 

Professor Hazeitine 
(about 1923) demonstrat¬ 
ing his famous Neutro¬ 
dyne. Said the press, 
"One of the most star¬ 
tling developments that 
may revolutionize radio 
is this . . . S.tube Neutro¬ 
dyne receiver which is 
incapable of oscillating, 
is non-radiating and util¬ 
izes 2 stages of tuned 
radio frequency, detector, 
and 2 stages of audio 
frequency . . . can be 
operated entirely by dry 
batteries." The coils’ 
"sacred angle" of 547® 
seems also to be holding 
the interest of J.D.R. 
Freed (pointing), who 
built the set. 
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Early Tube Experiments 

As soon as the de Forest Audion made its ap¬ 
pearance inventors throiiKhout the world imme¬ 
diately started to manufacture tubes of their 
own. often with the idea in mind to circumvent 
the patents. 

Other combinations were tried in order to im¬ 
prove if possible the original Audion. 

One such attempt of an early vacuum tube 
that would not only not infringe on the patents 
but which would also have claims and i>oints of 
its own was the Gernsbaek audion-crystal de¬ 
tector combination (shown at right). This odd 
tube was a 3-element tube similar to the de Forest 
Audion. It had the usual filament and the usual 
grid but instead of the plate it had a crystal. 
In this particular tube there was a piece of 
silicon forming the plate of the thinl element of 
the tube. Mr. Gernsbaek thus combined the crystal 
detector and vacuum tul)e. Of course the device 
worked, but perhaps not better than the original 
Audicn. Only a few of the tubes were manu¬ 
factured for research purposes, the tube itself 
was never marketed. 



(Coyitivued from preceding page) 

who had been given a separate rheostat 
for each tube, felt that there simply 
would be enough hum to interfere with 
DX reception, and the sets did not meet 
with the popularity they merited. 

Late in the ^20^s another new tube 
arrived on the radio scene—the screen- 
grid tube — an even greater advance 
than the power output tubes of some 
years before. The latter had made 
it possible to increase the bass response 
of the set; the former simplified R.F. 
amplification, for they were efficient, yet 
could not oscillate. With their adven.t, 
the neutrodyne circuit began to wane 
in popularity, as sets using '22’s be¬ 
came the fashion. 

A short time afterward, the ^27's again 
revolutionized radio. These were the 
first tubes that the public could be con¬ 
vinced would work well on A.C.—with 
no “A’^ eliminator needed. They her¬ 
alded the birth of the “all-electric** set— 
radio as we know it today — for while 
the 210*s and other A.C. power tubes 
had been used, people had still been 
rather dubious as to the wisdom of tidy¬ 
ing A.C. in the earlier stages. Soon 
thereafter the ’24*s — A.C. screen-grid 
tubes — were out, and radio went to 
town. The fashion was A.C. T.R.F. 

Superhets. had not enjoyed the fullest 
possible popularity because, in most of 
them, not only did the dials fail to 
“track,*' or read the same for a given 
station, but in many instances the same 
station could be tuned-in at two points 
on the dial—and listeners had learned 
to demand “accurate logging,** 

It was not until the early 1930*s that 
single-control “one-spot** supers. (A.C. 
operated, of course) began winning the 
lead which they have never since lost. 

Tone control was the next real 
achievement, and while it has since won 
universal acceptance, it met with a 
mixed welcome at first, as some set users 
held that it merely added another knob 
to turn. These good people, who now 
thought 3 controls too many, were 
probably the same people who had hap¬ 
pily twirled the 17 knobs and dials which 
tuned the 3-tube sets of a decade before. 

Tuning meters, so that the stations 
could be brought in “on the nose** were 
another useful adjunct of the same date. 
These were, at first, simply milliam- 
meters in the screen-grid circuits of 
the I.F, tubes, w’hen automatic volume 
control was used. This A.V.C. was, by 
the way, a distinct advance, for it elim¬ 
inated the blasting which had formerly 
shattered the eardrums when a power¬ 
ful station was tuned-in after a weaker 
one. The tuning meters were, with one 
or two notable exceptions, merely 
meters, the popular “shadow” type sim¬ 
ply substituting a vane in the path of 
a light beam for the familiar needle. The 
cathode-ray type, popularly called by 
the copyrighted (RCA) name “Magic 
Eye,** did not come into general use until 
the middle *30*s. 

Quiet automatic volume control, 
“Q.A.V.C.**, which smothered inter-sta¬ 
tion background noises by cutting sensi¬ 
tivity when no carrier was being received, 
began attracting notice about 1934 and 
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has since won general acceptance, and 
the following year, all-wave tuning be¬ 
came something that every set had to 
have, save in the lowest-priced models. 
The folks who previously had the honey- 
comb-coil sets sat around with looks of 
fond recollection on their faces. But the 
new sets were far simpler to operate; 
band switches (remember the “Navy'* 
sets?) made shifting from one range to 
another merely a matter of turning a 
switch, to cut one group of coils out of 
the circuit and another group in. 

Then came high fidelity. Early sets 
had reproduced audio frequencies from 
about 200 to 3,000 cycles, then had im¬ 
proved to take from 100 to 3,500 cycles. 
For a while it was believed that 100 
was about the lower limit, and that 60- 
cycle A.C. hum would come through if 
the sets went much lower. But as filter¬ 
ing was improved, some de luxe models 
of the early '30's handled 30 to 4,500 
cycles with no trouble. By '35, high- 
fidelity sets reproduced from 10 to, in 
some instances, 14,000 cycles, resulting 
in far more natural speech and music. 

Automatic frequency control, which 
moved mysteriously to make the set 
tune perfectly when tuned approximate¬ 
ly by hand, came next. This resulted in 
the re-birth of automatic tuning, which 
had been tried and virtually abandoned 
some 10 years earlier. 

Old-time sets had used both mechani¬ 
cal and motor-driven automatic tuners, 
but the difficulty of compensating for 
minor tuning variations had rendered 
such systems somewhat less than 100% 
satisfactory. Now A.F.C., as well as 
automatic temperature compensation 
(obtained through the use of thermo¬ 
static trimmers), have made automatic 
tuning practical. 

Radio has become respectable. Sets 
are complete units, with self-contained 
speakers, as Hugo Gernsback prophesied 
when such perfection was undreamed. 
But is the radio listener of today as 
happy as the fan of yesteryear? I doubt 
it, for though programs have improved 
along with equipment, the old thrill is 
largely gone. No more does one wonder, 
every time the set is switched on, 
whether it will actually work! Perfec¬ 
tion has replaced chance in radio re¬ 
ception. 


BOOK REVIEWS 

OLD WIRES AND NEW WAVES, by Alvin 
F# Harlow. Published by D. Appleton-Century 
Co. Size, 6x9 ins., cloth covers, 548 pages, 
over 70 illustrations. Price, $5.00. 

Here is a zest for chronology of com¬ 
munications dating from the days spoken 
of in Homer's Iliad down the years to 
the present day. Throughout the book is 
the note of optimism that spurred on the 
indefatigable workers of yesteryear. 

Every effort has been made to main¬ 
tain authenticity; and where the author 
found historical statements confusing, 
he presented, to the best of his ability, 
both sides of the story and allowed the 
reader to judge. 

The average radio man may feel that 



Radio Tubes are a 
lot like you! 

TJ^HEIS you’ve done a hard day’s work you’re pretty 
▼ ▼ tired —but you get a chance to rest up. Like you. 
radio tubes get tired, too. But—a rest does them no good. 
And so, your radio set’s performance goes haywire. 

If you haven’t changed your radio tubes for a year 
or more, it will pay you — in the form of better recep¬ 
tion, better tone, better volume — to replace tired tubes 
with a new set of RCA Radiotrons. 


Remember— 300,000,000 RCA Radio 
Tubes have been bought by radio 
users—proof that they’re the world’s 
finest. No wonder—they’re made by 
the world’s foremost radio organiza¬ 
tion— the only company engaged 
in every phase of the radio industry. 




RCA presents the Magic Key every Sunday^ 
2 to 3 P,M,, F.S.T., on the IVBC Blue IS'etU'ork, 


this book is incomplete in not treating 
extensively with the subjects of broad¬ 
casting and television, and other phases 
of radio, however, it must be remem¬ 
bered that the book is intended only to 
present the historical background of 
comminiicafioyis. In this connection the 
book is quite complete in discussing 
point-to-point telegi’aphy and telephony 
by wire and radio. The undeniably im- 
portant part that amateur radio played 
in communications development, how¬ 
ever, is not mentioned; and, too-great 
emphasis is placed upon the telephone. 

Taken all-in-all, though, the volume 
makes interesting reading; and is an 
excellent reference to historical dates in 
communication. It will be a valuable ad¬ 
dition to any library. 

Please Say That You Saw It in Radio-Craft 


MICROPHONE MEMOIRS, by Credo Pitch 
Harris. Published by The Bobbs-Merrill Com¬ 
pany. Size, 51/2 X S'A inS'i cloth covers, 281 
pages. Price, $1.75. 

This book is light reading of the most 
entertaining sort. It is dated for the 
period subsequent to 1922; its reading 
tempo is timed to suit the dilettante who 
wants to really enjoy an extensive 
reminiscent period. Although the locale 
revolves around WHAS, Louisville, Ky., 
the retrospection is quite representative 
of the more glamorous days of radio's 
infanthood—or to quote the author, ‘‘the 
Horse and Buggy Days of Radio."' 

The charming informalities of Radio's 
early period are gone forever, and the 
odd and amusing customs of the past 
can be found only in such works as this. 















618 


RADIO-CRAFT fo 


MARCH. 


193 8 


that secret door 
and what it means 


It protects ilic secret of onr pro- 
resjc of im fire final ion. Impre^- 
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Fixed Mica Condensers nccu- 
ralc. It fixes the layers of tin 
foil niiil mica into a homo> 
prncoiis unit that will not tie af- 
feelcil hy moisture or tempera* 
lure ciianpcs. 
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Pfiuloformrrt, Hhco^ln^i and (,>,</ Laaka 

Ciiic^co 

53 W. JACKSON BOOl EVARD 
tf raern Rrpmenfnfitt^i 
RuK.HitT Co^irAvY 
Sail FrumKro Loj Angelet 

AEROVOX WIRFIESS CORP 

Uroonie St.^ Nc^vYoiU City 



THIS ADVERTISEMENT APPEARED IN 1925 


IN APRIL RADIO-CRAFT (ANNUAL ELECTRONICS NUMBER) 


BENJAMIN F. MIESSNER—Greatest living au- 
thoCity OR electronic musical instruments, telts 
liadiorCraft readers about "Latest Develop* 
ments in Electronic Music." 


GLENN H. BROWNING—Co-originator of the 
famous Browning*Drake receiver, starts a series 
of articles on an ultra-modern, easily*built 
all-wave kit set. 




and permanency, 
for ONE YEAR 
meter. 

Ammeters, $2.50 


Pocket Battery 

Meters 

Noted for their ac¬ 
curacy, durability 
A written guarantee 
supplied with each 


. . Voltmeters, $3.00 

Volt-Ammeters, $3.50 and $4.00 

Write for circular and discount. 

Read-Rite Meter Works, Mfrsi> 
14 Main St., Bluffton, Ohio 


THIS ADVERTISEMENT APPEARED IN 1908 


THE STORY OF AMATEUR 
RADIO 

(Continued from page 563) 

United States was trying to maintain 
its neutrality. Government officials had 
reason to suspect the Telefunken sta¬ 
tion, WSL, at Sayville, L. I., and asked 
amateur C. E. Apgar, 2MN, whose work 
was known to them, to help check. He 
recorded the German station’s transmis¬ 
sions and turned them over to the Secret 
Service. The transmissions proved to be 
reports on allied shipping, sent to Ger¬ 
man submarines, and WSL was closed 
and confiscated. 

The United States and Germany were 
drifting closer to war, and in the 
autumn of 1915, the A.R.R.L. told the 
government its members would cooper¬ 
ate if the occasion arose, and was 
cordially thanked. Then in April, 1917, 
all amateur stations were ordered 
closed by the United States government. 

Shortly after our entry into the war, 
the Navy called upon the A.R.R.L. for 
500 capable operators and any good 
radio equipment that might be avail¬ 
able. The request was complied with in¬ 
side of 10 days, and by the end of the 
war, more than 3,500 A.R.R.L. members 
were in the service as operators. 

The amateurs were allowed to recom¬ 
mence operation of their receivers on 
April 12, 1919. On September 26 of the 
same year all bans were called off, 
transmission was permitted again, and 
before the end of the year, amateur 
radio was re-established. 

With experience gained in the war- 
torn years, the amateurs began replac¬ 
ing their spark transmitters with tube 
oscillators (C.W.), and a few of them 
then started to send out voice and music 
in addition to code- One such amateur 
was 8XK; you can i*eacl more about him 
in the article **The Gro\vth of Broad¬ 
casting” (in this issue), for he was 
Frank Conrad, whose pioneering in ra¬ 
dio transmission of music gave birth 
to the present billion-dollar radio en¬ 
tertainment industry.* 

In the latter part of 1921, Paul F, 
Godley was sent to Scotland to erect an 
amateur listening post, so that trans- 
Atlantic tests might be conducted. So 
many were the American amateur sta¬ 
tions that he heard, and preponderantly 
C.-W. stations, too, that the prestige of 
the amateur rose immeasurably as a 
result of that test. The fact that the 
amateur could do so much with so little 
power and on wavelengths that were 
previously held in contempt was a 
revelation to both the public and the 
giants of the industry. 

The amateurs—all 60,000 of them 
now operating in America today — are 
more than a mere part of the radio 
picture. They arc a part of life in the 
United States. An important part, too, 
for they continue, year after year, to 
serve the nation faithfully, whatever 
be its needs. 


•Dr. Lee de Forest, Frank King, and George 
Eltz. as well as the Detroit Neu'a ha<l stained 
earlier musical broadcasts, without important 
result. 


Please Say That You Saw It in Radio-Craft 
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SOME OLD-TIME RADIO 
STATIONS 

(Coniinued from page 589) 

spectrum. No small wonder that these 
stations had to use tremendous power 
and extremely large and lengthy an¬ 
tenna systems. The tuning coils on the 
receivers, for receiving these wave¬ 
lengths, were also very large—some¬ 
times resembling huge Tesla induction 
coils. In general, though, commercial 
wireless seemed to favor the 600- to 
1,000-meter range. 

The first attempt at legislation of 
commercial wireless was made at the 
International Radiotelegi-aphic Con¬ 
vention, held at Berlin in 1906, which 
provided that the wavelengths of 300 
and 600 meters be assigned for com¬ 
mercial wireless work. The wavelength 
of 1,600 meters (or band from 600 to 
1,600 meters) was reserved for govern¬ 
mental coast stations. However, these 
provisions did not at that time apply to 
wireless in the United States, since this 
country sent no representative to the 
Convention. The U. S. had no real laws 
governing wireless until The Wireless 
Law of 1910 was signed by President 
Taft, and which only became effective 
on July 1st, 1911, The tenets of the In¬ 
ternational Convention were not rati¬ 
fied by the Senate until January 22nd, 
1913. 

From this period on, and until the 
United States entered the World War, 
commercial wireless grew by leaps and 
bounds, and when finally this country 
did enter the War, the shore stations 
that were established by this time 
proved to be an invaluable asset. When 
the War started there were 35 Navy 
coastal stations (privately-owned com¬ 
mercial stations were much more 
numerous), and 45 Marconi stations for 
ship-to-shore service. These the U. S, 
Navy took over, and in 1918 purchased 
them outright. Their calls were heard 
by innumerable wireless operators of 
those days, and amateurs as well, since 
listening-in to commercial news, press, 
etc.—especially, the NAA press reports 
after the 9:55-10:00 P.M, time signals 
—was a favorite pastime that provided 
good practice to attain ‘‘copying speed. 

Today, the number of shore stations 
in the United States is difficult to esti¬ 
mate, since wireless (radio) is no longer 
confined to ship service. Aviation, Police, 
Facsimile, Press, Coin ni unicat ion (radio¬ 
grams), Wireless Telephone, Broadcast, 
Military (Army and Navy), Experi¬ 
mental (television, etc,), all tend to 
make the number run into many thou¬ 
sands. 

Meanwhile the ghosts of old stations 
still linger in the background, Arling¬ 
ton still sends out Time Signals; Naueii, 
Germany, still transmits on the upper 
wavelengths where now, if one were to 
listen-in, an almost graveyard silence 
prevails in contrast to the old-time busy 
chatter. The Eiffel Tower is somewhat 
more modern, having included facilities 
for radiophone and, we understand, tele¬ 
vision transmission, but the call letters 
are the same . . probably to serve as 

a reminder of its past glories. 
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Unchanged 


• The same ownership and 
rA t .tfe.management which made 
I ^.AEROVOX products over a 

P f jfl Mcade and a half ago, con¬ 
tinues to make AEROVOX 
products today. • A unique 
record, indeed. • And such 
pioneering, stability, and 
AEROVOX personal Interest is bound to 
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ory of our bearing the AEROVOX 


Ask your local AEROVOX 
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engineering and production 
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number in use.. • 
TODAY'S MOST 
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TUBE TESTER 
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REMINISCENCES OF OLD-TIMERS 

(Continued from page 561) 


of the Institute of Radio Engineers on his typewriter. The 
Institute of Radio Engineers was young and broke, so Doc 
carried on. Later Vice-President in charge of Engineering 
for RCA, An inspiring force—with a mind loaded with 
engineering data seasoned with a priceless sense of humor— 
to the younger men, 

Curtis, back from erecting the wireless station at Manaos, 
the modern city now buried in the jungle. What a yarn 
he spun. 

Armstrong, new on the horizon with his mystery black box, 
filled the phones with signals, Armstrong later, over a 
fiying field in France, changing a ballast lamp on a wind- 
driven generator far out on the wing, 

Fessenden, the burly giant, whose genius produced steel 
antenna towers, the heterodyne, the radio-frequency alterna¬ 
tor, and the Arlington Station. Fessenden was an addict to 
the smoking of his own special brand of poisonous, black, 
skinny, long and particularly vile stogies. No survivor ever 
thereafter accepted another offering of them, Fessenden 
delegated Hill Beakes to press the key, for the first time, 
at the opening of Arlington, Bill tied 2 broomsticks together 
—for distance seemed desirable—and gave it a lap. A 
deafening ci ash. Bill dropped the stick and made a World's 
record 50-meter sprint, Fessenden has passed on, and today 
Beakes heads-up the United Fruit Co, radio system. 

Hazel tine, starting in radio by giving our crowd in Navy 
Radio a much needed lesson in tube mathematics, and 
winding up as one of the great names in the field. 

Coflin, ladling out stiff doses of BJkernies in German as 
part of his job, and creating for his own amusement, his 
vector analysis, and the formulas we all use for calculating 
inductance, 

Clark, over at the Navy, sticking pins into turns and 
measuring inductance for his coil-curve library. An 
athiest who refused to believe the Bureau of Standards’ 
^‘Inductance Bible*’. 

Wiegant and Ferrand, battling at the Institute over the 
static eliminator, 

Simon, sparkling with enthusiasm, surrounded by assorted 
genius, producing exotic masterpieces of design, and pioneer¬ 
ing in aircraft radio, and radio intercity communication 
networks. 

Eaton, keying high powers, and bringing sanity by his 
modesty and clear thinking to the Washington Navy Yard 
madhouse. 

Loftin, running around in France with 8 Eiffel towers 
under one arm and a 1.000-kilowatt arc job under the othw, 
later to erect Lafayette, for many years the most powerful 
station in the world. Afterwards he was to tackle the job 
of studying and evaluating every patent in the radio art for 
Uncle Sam. 

Alexanderson, of the agile sliderule and contempt for mere 
size. He gave us Gargjintuan antenna systems, and trans¬ 
mitters. From paper-thickness steel he evolved ponderous 
machinery that safely whirls at the edge of destruction, 
spaced by micro.scopic clearances maintained by one of his 
brain children. 

Fuller and Beal, provided the arcs that proved that Navy 
operators can drink the food of the generators of their 
design, namely, alcohol mixed with l>enziiie; ami live, and 
come back for more. 

Jack Binns, and he makes me think of the lonely memorial 
in Battery Park, inscribed with the names of the heroes of 
wireless, true men who maintained the traditions of the sea. 

There are many more. The pathfinder team of Stone Stone 
and Roos, The famous Cutting and Washington team. Craft 
and his Army mule test. Logwood the inspired. The logical 
Ballantine. Squires with his waves on wires. While, his lubes 
and his common sense, Godley and Maxim, egging-on the 
“hams” with their distance work. Cooper-Hew ett in the Madi¬ 
son Square Tower. Davis the empire builder. Lowenstein the 
perfect engineer, and later on, the KDKA group. 

De Forest, the master magician, I have saved for the piece 
de resistance. The creator of 5 billions of dollars of Amer¬ 
ican industries. His inventions are the essential starting 
point of much of the present-day discoveries. Thus far 


we can credit him with the invention of the vacuum tube, 
broadcasting, the long-distance telephone, the commercial 
radio telephone, motion pictures with sound-on-film, the 
radio knife, high-frequency therapeutic fever equipment, 
and a host of elements of these. Television would be im¬ 
possible, the photoelectric cell would be still a laboratory 
curiosity, the concentric cable undreamed-of without his 
inventions. You who have prospered from his inventions, 
or those whose lives have been saved by his radio knife, or 
who have had death-dealing germs removed from their bodies 
by his fever equipment, as well as the uncounted millions 
whose spirits have been lifted and strengthened by the 
influence of his radio broadcasting and talking motion pic¬ 
tures owe this man an incalculable debt. Fortunately this 
brave soul is with us today, a tireless worker and unsoured 
by the fact that his magnificent contributions have not lined 
his pocketbook. (America has produced only one other giant 
of his measure, the beloved Edison.) Gentleman, our hats off 
to the greatest member of our craft! 

\ 

WILLIAM DUBILIER— 

Vicc'Pres,, Cornell-Dubilier Electric Corp, 

DIONEER in radio and ape- 
^ cialisf in coyideriser design 
and manufacture. His activi¬ 
ties in this field are responsible 
for the many improvements in 
condensers since the era of the 
Leyden jar. Holds innumerable 
radio patents pertaining to 
telegraphy^ telephony, high- 
frequency apparatus, and a 
system for detecting sub- 
ynarines which he devised dur¬ 
ing the World B’ar. 

TjL FIRST became interested in radio when I read in the 
^ local papers that Marconi w'as coming to this country 
to lecture on his wireless telegraphy apparatus in 1903. 

In 1904 and 1906 I assisted in giving lectures for some of 
Marconi’s associates who remained here and then began to 
build some of the early coherers and open spark coil trans¬ 
mitters, using medical induction coils. 

In 1906 I was associated with the Continental Wireless 
Telegraph and Telephone Company. 

It is not generally knowm that I operated the equivalent 
of a broadcasting station as early as 1909. The novelty of 
receiving music through the air appealed to the owner of 
an amusement park in Seattle. He fitted up a crude receiving 
set and erected a sign “Listen to the Wireless for 10c.” 
Strangely enough, every time that I visited the amusement 
park and attempted to listen-in, I was told that the apparatus 
was out of order. The receiver w as w’orking, but there was 
no music to pick up—for the simple reason that I was not 
at the transmitter to operate it! 

In 1908 I formed my own company—the Commercial Wire¬ 
less Telegraph & Telephone Co, I remember buying equip¬ 
ment in 1908 or ’09 from the Electro Importing Co., run by 
a young man named Hugo Gernsback who had a room 
upstairs on West Broadway and who was selling wireless 
apparatus, Branley coherers, spark coils and other equipment. 

In 1907 and 1908 I exhibited radio, telephone and tele¬ 
graph apparatus at the electrical show' at Madison 
Square Garden, then at Madison Avenue and 23rd Street, 
for the Collins Wireless & Telephone Company. About the 
same time, I also organized one of the first amateur societies 
with a membership approximating 350. The first meeting 
was held in Montclair. New Jersey, During those early days 
of radio, it is strange to recall how the industry started with 
patent litigation and seems to have continued so up to the 
present time, I definitely recall the constant patent fights 
betw'een the Marconi Company and the United Wireless 
Telegraph Company, Mr. Samuel Darby, father of the 
(Continued on page 622) 
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NEW TUBES 

INTRODUCED TO RADIO MEN 
—IN 1937-38 

(Continued from page GOl) 

to advantage in home-type battery sets 
where low heater consumption is de¬ 
sired; with the same plate voltage it has 
about 4 times the power sensitivity of 
the 38, which requires twice the heater 
current. 

The 6G6G is a pentode-type power 
amplifier tube designed for service in the 
output stage of recei\'ers where maxi¬ 
mum over-all efficiency is required. 

Characteristics data are given in 
Table VIIL Terminal connections are 
shown in Fig. 1. 

(Data courtesy Raytheon Production 
Corp,) 

310A Pentode Voltage Amplifier for 
Carrier Systems. Increasing use of 
wired radio makes it necessary that the 
progressive technician keep himself 
posted on new developments in this field. 
It is of interest therefore to note the 
features of several new tubes especially 
designed for use in such carrier-cuiTent 
service. The 310A indirect-heater tube 
for instance, showm in Fig. E, has the 
following operating conditions. 

The control-grid normally operates at 
3 V. negative with respect to the 
cathode. The screen-grid of the tube pro¬ 
vides electrostatic shielding between the 
control-grid and the plate. This is ac¬ 
complished by exiernxiUy tying the 
screen-gi'id to the cathode through a 
condenser, thereby effectively ground¬ 
ing this grid at voice and carrier fre¬ 
quencies. The 310 has about 3 times the 
voltage gain of the type 102F tube pre¬ 
viously used in this carrier service. 

Partial characteristics data are given 
in Table IX; terminal connections are 
shown in Fig. 1. Bell Telephone Lab¬ 
oratories developed this tube. 

328 A. Except for its filament char¬ 
acteristics this tube is a counterpart of 
the type 310A described above. Fila¬ 
ment rating: 0.425- A. at 7.5 V, 

311A l*entode Power Amplifier for 
Carrier Systems. The power output of 
the 311A (Fig. E) is about 0 times 
greater than that of the older, type 
104D tube which is the power tube used 
in existing carrier systems. 

The 3rd-harmonic is about 35 db. 
greater in the new tubes but this is 
permissible since the new carrier sys¬ 
tems use feedback and the 3rd-harmonic 
is thereby reduced to an acceptable 
value. 

Unlike tubes of this general type com¬ 
monly available for radio receiver use 
these new tubes are designed to meet 
the much more severe demands of car¬ 
rier “telephone” service. For instance, 
the insulators are supplied with a 
ceramic material to further improve the 
insulation, and the small metal plates 
used for electrostatic shielding are 
formed to act as baffles to prevent metal, 
sprayed from the surface of the cathode, 
from being deposited on the insulators 
and causing leaks. 

(Coyitinued on page 623) 
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present Mr. Darby, was the then famous patent attorney. 
(No wonder the present Samuel Darby knows his onions.) 
The de Forest Company sued the Collins Wireless Coinpany 
and Fessenden sued them all. I recall beinp present at the 
various eases when textbooks and ordinary fiction were read 
into the testimony, one side trying to air out the other by 
making the suit expensive. It is strange to relate that some 
of the litigation relating to patents of that date were only 
recently settled by the Court of Claims—the Marconi patents 
claim against the Government. 

During those old days, it was a constant sales struggle 
among the various companies to see who could sell more 
stock. Marconi Company started with a small office of 2 
rooms in the Lords Court Building on William Street. The 
original stock of this company skyrocketed from $5 to ?125 
before they had a station going. The various companies 
started by de Forest sold many millions of stock to the 
public, all the companies subsequently folding up. 

The amateurs of that time were the only ones making 
constructive advances in the industry. The commercial 
organizations were only interested in selling stock. The 
financiers used the radio companies as a means for hooking 
the public. The engineers had a hard time to build apparatus 
badly needed for the ships. I recall at one time when the 
United Wireless Company installed wireless equipment on 
many ships and the manager informed me that while the 
company sold millions of dollars worth of stock, he couldn’t 
get enough money from the main office to buy transformers 
to fill orders. However, in order to fill those old orders, he 
gathered together all the old brass and junk in the plant 
which he sold to a junk man to get sufficient money to buy 
the necessary transformers. The sinking of the S.S. 
Rep^iU^c and Jack Binns* heroic efforts to call for help, for 
the first time made the world radio conscious and it was 
thereafter that all the governments began to compel ships to 
install radio equipment, thus giving the companies a com¬ 
mercial opening, 

(When the World War broke out I had an opportunity to 
exercise my abilities, I devised a means for locating sub¬ 
merged submarines and calculating their speed and direction, 
an idea that proved extremely valuable to France and Great 
Britain. Before the United States entered the war and before 
airplanes were even dreamed of as military weapons of any 
importance, I had demonstrated to my own government the 
praeticability of wireless communication between aii planes 
in flight and the ground.) 

De Forest finally moved to a little place on Sedgwick 
Ave., the Bronx, where with the assistance of Charles Gilbert 
he made little coils, crystals, and audions. The 3-stage am¬ 
plifiers then weighed about 80 lbs. and sold for ^500, When 
the war started, I purchased two of these 3-stage amplifiers 
from de Forest and presented them to the British and French 
governments. They were the first 3-staye amplifiers seen in 
France and the radio department of the French Navy was 
astonished to find amplification of 10,000 times in the 3-stage 
amplifier. These w^ere built by de Forest in America, 

Very few realized at that time the importance that the 
radio tube or so-called audion would play in the development 
of electronic science. It was the foresight of Mr. Folk of 
the American Telephone & Telegraph Co. who paid de Forest 
$250,000 for his radio tube inventions which enabled de 
Forest to do further work with this tube. It was no doubt 
the greatest contribution made to the A. T. & T. and a 
great deal of credit should be given to Mr. Folk in acquir¬ 
ing this valuable invention which later proved to be of 
inestimable value to the A. T. & T. I recall how everybody 
was surprised at the amount paid but it was the biggest bar¬ 
gain that A. T. &. T- ever received. 

From the angle of non-cooperation, cut-throat patent 
litigation, the industry has never grown up. It still hasn’t 
learned how to cooperate as radio companies in various Euro¬ 
pean countries have, so here we find a radio set selling for 
less than the cost of the tubes in any other country. The 
famous American institution of profitless business is part 
of the radio history. 


amateur or 
hasn*t heard 
of the famoiLs **Rcuiartz** cir¬ 
cuit, or Reinartz^s activities in 
furtherhig amateur radio.' His 
leadership and fine work while 
with the American Radio Re¬ 
lay League is recoff?iized by 
many of its mem hers, especial¬ 
ly his efforts to help make the 
first amateur trans-Atlantic 
tests a success. A real old- 
timer and radio pioneer! 

IFTY years since the start of radio. Thirty years since 
the writer, then a schoolboy, looked into the mysteries 
of wireless and found it interesting and fascinating. This 
fascination has persisted to this day. Many are the mile¬ 
stones that mark the passage of time. The first coherer, 
the first spark coil, the first earphone, the first radio tube, 
the first spanning of the Atlantic, the first short waves, the 
first ultra-short waves, and today experimental television. 
Who knows what the next 50 years will bring to the radio 
enthusiast? Surely anyone’s guess is as good as another’s. 
Radio’s golden jubilee will bring many fond memories to 
the old-timers. It will also bring regret that the Father of 
Radio, Marchese Marconi, is absent. 

PIERRE BOUCHERON— 

Remington Arms Co* 

of the earliest ama^ 
tenrs hi the Neiv York 
area, Pierre Boucheron waged 
some of the first battles for 
radioes rights in the United 
States. He later became editor 
of Radio News (then a Gems- 
hack jnihlication) and subse¬ 
quently went to a high position 
with the Radio Corporatio^i of 
A merica.Mr. Boucheron, though 
no longer active in radio, has 
earned a niche in its history* 

irMY dubious claim to radio fame, if any, dates back 30 
years when I was one of New' York’s pioneer wire¬ 
less amateurs. Early in 1908, I came to the Big Town with 
a 1-inch spark coil purchased from the original E, I. Co,, 
some dry cells, a regular telegraph key; I soon set up a 
100-foot aerial atop a walk-up apartment on East 48th 
Street. With this outfit I proceeded to make life miserable 
for the night crews of the two nearby wireless stations 
who had to pound brass for a living, namely, the United 
Wireless, “NY” and the Brooklyn Navy Yard stations. 

There w'as but a handful of local amateurs, of which 
there still live and thrive Major E. H. Armstrong of 
superhet fame, George Eltz, Ernest Amy, Louis Pacent, 
Joe Fried and several others whose present whereabouts 
and state of health are unknown to me. Oh yes, there \vas a 
millionaire playboy in the Bronx who owned, believe it or 
not, a 5 kw. etheric-power plant, and when he was “send¬ 
ing,” every commercial. Naval and other operator on the 
entire Atlantic seaboard just stood by, groaned and waited 
for the din to cease and desist—^which might be from an 
hour to a day. No rules, no regulations, no Government 
supervision. Just a lot of free-for-all, healthy fun, packed 
wuth a thrill a minute. Of course, we all knew who was who, 
and w’here. The professionals would telephone the boys 
(aflluent ones who had ’em) and beg “please, old man, won’t 
you PLEASE stand by for a few minutes; there’s a ship 
(Conti}tued on page 624) 
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1 OFFER 
A NEW 

Home Training 


COURSE 

THAT WILL SUPPLY THE 

RADIO EXPERTS 

of TOMORROW! 

Fellow’s! Radio is frrowing: up. Every 
week thousands of homes throufthout 
AmCTica are beinj? equipped w'ith Radio 
receivers. Vast strides are beinj? taken 
in commercial Radio. On every front, 
activity in the Radio industry is bris- 
tlinp. Gk) 0 (l payinK jobs by the hun¬ 
dreds are sprinffing: up in all branches 
of Radio for properly trained men. Why 
not prebare yourself now for the britrht, 
rosy future that looms? 

Don’t Wall Til It’s Too Late 

The fellows who aot today wilt he tlie ones 
wIm) command the big salaries of tomorrow. My 
Training will give you a thorough grotitxJliiK 
in every hranCli of Itadlo. So simlde anil easily 
understooil are the lessons that you need have 
no previous experience whatsoever to grasp their 
nieanltiK quickly. 

Already a Big Demand for Servicemen 

The vast Job of Servicing the icis of home* 
owners alone will proilde steaiiy employineot at 
good Pay for literally armies of servicemen. 
If you are a go-getter. 1 can train you for a 
hiisiriess of your own. I'll gliou you not only 
how to get Sparc time Jobs . i'll Qualify 
you to handle them eftlclently. 



“Yes, Joe’s Going Into Radio” 

Only a few weeks ago. the wife of one of 
my students wrote in and s.iid: "Until recently, 
my husband was employed as a salesman for a 
soap coiircrn. Ills income was fair, but there 
didn't aeeni to he very nuich future in his 
job. I periuaried iilm to take .vour Course in 
Uadio Training, and in the short space of one 
month he has already equalled his former wages 
with snare time jobs th.it you showed him 

how to get. i feel that Joe iias a dandy oppor¬ 
tunity ahead of him and your Training is 

Just what he needs." 

Remember, fellows, you don't have to he a 
mechanical genius to succeed in Radio. Any one 
with ambition and good, common sense can 
make a real place for hiniself, "'hy not he your 
own Boss? l4*t me show you where the 

money is to be made and how to uiakc it. 

USE COUPON AT TOP TO GET 
COMPLETE FREE FACTS! 

C^ESSSESESHSHSeSSSESESSSSyaSESSSSS^S 

REPRODUCED FROM OLD ADVERTISEMENT 


NEW TUBES 

INTRODUCED TO RADIO MEN 
—IN 1937-38 

(Continued from 'page 621) 

Of special interest are the low inter¬ 
electrode capacities which in carrier 
service constitute an element of un¬ 
usual importance. It is also of interest 
to note that the heater voltagres chosen 
for the types 310A and 311A tubes were 
based on the connection of 2 type 
310A heaters in parallel and this com¬ 
bination operated in series with the 
heater of 1 type 311A tube. This ar¬ 
rangement results in high-efficiency 
operation in regulated'^ offices where 
the battery voltage is held close to 24 V, 

The characteristics data are available 
in Table X. Tube terminal connections 
are shown in Fig, 1. 

(Data courtesy Bell Telephone Lab¬ 
oratories.) 

329A. Except for its filament char¬ 
acteristics this tube is a counterpart of 
the type 311 A. Filament rating: 0.85-A. 
at 7,5 V. 

WL-706 Voltage Regulator Tube. 
There are 2 general types of regulator 
tubes, in one make, of which the WL-706 
is representative; namely voltage-regu- 
lator tubes and cur rent-regulator tubes. 
As both types are different in construc¬ 
tion and principle as well as in applica¬ 
tion, they are described separately. Both 
types were illustrated in the article, 
‘‘Keeping Voltage Constant^^ in August 
1937 Radio-Craft; they are included in 
this later article for completeness of 
data-reference. 

The WL-706 tube is a cold-cathode 
gaseous type It, therefore, has a tend¬ 
ency to maintain its voltage drop at a 
constant value regardless of ordinary 
fluctuations in the supply line voltage. 
Thus it may be used to regulate the 
D.C. plate voltage applied to amplifier 
tubes; and in many experimental cir¬ 
cuits, As the operation is entirely elec¬ 
tronic the regulation action is prac¬ 
tically instantaneous. Incorporated in 
the WL-706 is an auxiliary electrode 
which by special circuit connections 
initiates the ionization, thereby per¬ 
mitting the tube to break down and be 
used on lower voltage lines than would 
othemise be the case. 

Characteristics are given in Table XI, 
Terminal connections are shown in 
Fig, 1, 

(Name of manufacturer will be sup¬ 
plied upon receipt of a stamped and 
self-addressed envelope.) 

WL-896 Current-Regulator Tube. 
This tube is within its range a constant- 
current regulating device and differs 
from voltage regulators in that it con¬ 
tains a single electrode referred-to as 
the filament. This filament has a 
variable-resistance characteristic which 
tends to keep the current flowing 
through it constant regardless of the 
supply voltage. 

The maintenance of a constant volt¬ 
age, for instance on the filaments of 
radio or electronic tubes, is particularly 
(Continued on page 625) 



You Can Make 
MORE MONEY 
>N RADIO 

With My Sensational 

HOME 
TRAINING 
PLAN 


I'LL PROVE W 


I Actually Set You Up For A 
Profitable Business 

ricre's the greate*t oanortimity you've ever had to 
enter ihe fast moving Radio industr.r. Tremendous money 
maklnji poRsIbllilies exist for properly trained men. If 
you are an ambitious fellow. I can train you for a good 
piiylng full lime Or part time 
Job .... with a hlg future aliead. 
My I raining is illstinctly new and 
dltrereni. it not only touches all 
Phases of Radio .... it equlpa 
you fully for an actual atari in 
your oilII Radio hiisinesa. 

Professional Outlit Given 

I'oslthety the finest eQuiliment 
olTered with any Radio Course is 
available to Ovety sprayherry stu* 
deni. Consists of All -Wave, All- 
I^jrpose Analyzer, Rider .Manuals 
(7.070 pages). Tool Kit. Iflectrlc 
M'e Outfit, Kxperimeiital Appar¬ 
atus. 

No Experience Needed 

Earn White You Learn 
Spr.iybeiTj' lossorts are In- 
tciiAely interesting and easy 
to understanil . . . ihoroughly 
cover all Hranchea and phaaea 
of Radio. Right at the be¬ 
ginning of youi- training. I 
allow you how to get profit, 
able si>are time Radio service 
work. Moreover, I show you 
how to do these Jobs efficient¬ 
ly. Thus you gain real prac¬ 
tical experience and add easy 
csKh to your b-mk account 
while you re le.'iming. 



Don't “Wish” For 
fVlore Money 

Train For It Now! 

Wouldn‘1 you like to 
bo your own Boss . , . 

wiih a regular cash In- 
come? Why en\'y tlioae 
fellows who have good 
paying Jobs who 

are building toward fu¬ 
ture security? They are 
no sm.irtcr than you. All 
that It takes is Inili.ilive. 

Iron-Clad Money 
Back Agreement 

You must lie satisfied 
Uiat my Course Is exactly 
as repre.sented . . . or it 
w'lll co.st you nothing. 
Why not cash in noiv on 
the ap.ire time or full 
lime Jobs Wiiltiiig for 
properly trained men? 
Hundreds of fellows have 
made good. I cannot urge 
you too strongly to get 
started immediately in 
Radio. 


SPECIAL SERVICEMAN’S COURSE 

... Of an advanced nature for men already In Radio 
work. Kxptuina newest itietnoiis. clrcutti 
and short cuts. Tenna low as $3.00 
per montt). 


THESE FELLOWS Made 
Coed . . So Can You! 

ClMriD St50 tn Spare Time 
“Since enrolling t have 
clcanxi a net profit of 
more than .SlbO In i^>are 
time alone . . . And f am 
nol one-half through the 
course ycl. Honestly. I 
cannot understand how 
you can give so much 
‘doi>e‘ for so little money.” 
A. if. LaPole, Northbriuge, 
Mass. 

Earni S25 Menthlf Spare Timt 
“I ;tm now doing spare 
time service work as a 
result of your i raining. 
Make around $25 per 
month Instil I ling auto 
Radio receivers.*' George 
Herrington, D. C., Can¬ 
ada. 

Mahcmet Sals lob With Saan 
“I found (hat after 
tiiree months of atndy I 
was able to service sets 
In a much more profes- 
sional manner. Business 
cert.'ilniy showed an In¬ 
crease. I recently received 
an offer from Sears Roe¬ 
buck which I could not 
have acrepteil without 
having li.'nj your train¬ 
ing." Joseph Mahoney. 
Ithufle Island. 



GET THE FACTS! 


iriaii Coupon How 


Sprayberry Academy of Radio, 

F. L. Sprayberry, Pres., 

120-C University Place. N. W.. 
Washington. D. C. 

rieaso send tne free copy of "More Money In 
Radio*. 


Name . Age 

Address . 


City . State . 

Mail in envelope or paste coupon on postcard. 

If interested in Service Course only, check here ( ), 
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REMINISCENCES OF OLD-TIMERS 


(Continncd from page 622) 


sinking off Hattoras and wcVc trying to jxcl her position 
from ‘HA’ (Cape Hatteras).” 

Wireless in those sweet, ii rcsponsihlc clays of our youth 
(I don’t believe that the word “radio” was even coined then) 
was just a free, unhiidled, buckiiiij bronco, and wireless 
operators, commercial and Naval as well as amateurs, were a 
select crowd of swashbuckling young braggarts, of a do- 
or-die breed, comparable, I suppose, to the later-day crack¬ 
pots who flew Jennies with “OX-5” grinders over the French 
lines during the ’teens of the War, Ah me, those were the 
days! 

Later, we New York amateurs became more numerous 
and troublesome, and as a consequence, there began to cve<’p 
up some resentment from certain quarters about our noise¬ 
making on the air, so we formed a protect ire association 
headed by young W. E. D. Stokes, Jr., whose father was a 
power. We met and denounced this interference with our 
inalienable rights as free Americans. A clipping in my 
yellowing Scrap Book, dated November 30, 1910, reports an 
attendance of 20 ardent souls at the first and only meeting 
ever held to denounce the Depew bill “which proposes to 
require a Federal license for all wireless stations,” and a 
resolution was passed to send young Stokes to Washington 
to see Congressman Whosit about it. Ah me, again! 

Codes? Could we read, rapidly, what was going on in 
the air? Certainly. Some of us were land wire operators, 
and since the American Morse Code was then the more or 
less official wireless code of the U. S., it was easy to copy and 
gossip about everything that went on whether sacred or 
otherwise. What few foreign ships were equipped used the 
Continental Code. This was a cinch, too, for many of us 
had learned to read that Code as well as American Morse 
via the nightly broadcasts of “CC” (Cape Cod), a power¬ 
ful Marconi station of the day that sent Marconigrams and 
press items to ships at sea, over and over again the whole 
night long. If you missed one word (speed was 12 w.p.m.) 
you got it on the next round. 

And there was the now long-forgotten Navy Code, the 
first letter of the alphabet which I recall was 2 dashes, in- 
steadof a dot and a dash. Unlike the Continental and Amer¬ 
ican Morse Codes which have many letters in common, there 
was no Navy character the same as any one of the other 
two codes. I suppose the master minds who originated this 
Navy Code sought extreme secrecy. They got it, too, for it 
isn’t on record that any operator ever got beyond the speed 
of B words per minute with it, which of course soon meant 
complete oblivion for the Navy Code. 

Finally, there came a day when it began to look as if the 
commercial and Naval authorities were going to have the 
last word about the right-of-way of the ether. Gloomy talk 
was heard about regulations, examinations and licenses, and 
of fines and even imprisonment for the willful hoys bold 
enough to break the impending new laws. Then came that 
fateful International Conference of 1912. It looked bad 
for those unhampered, damped amateur waves. So those 
liberty-loving spirits among us amateurs of 1910-’12 who 
could not bear the thought of being muzzled sought Escape 
to the Tropics w^here we could pound away brass to our 
hearts’ content amid the roar of the thunderous static that 
pievails there most of the year ’round. 

We individually did this by casting aside drab land ties, 
such as school, job, or even sweetheart, and signing-on in 
the role of “Sparks” on board passenger, freight or tramp 
ships of the then scant American merchant marine. And 
what glorious years those were! Adventure, glamour, tran¬ 
sient love—all mixed with the proper amount of storms, 
hurricane, WTecks, murderous captains, and other hazards 
of land and sea. Of course, I fell in easily with this motley 
crowed and there still hangs in my den Certificate of Skill 
No. 30, which was the very first attempt by the Government 
to license these sea-going radio rovers. 

But that is another story, and since my old friend and 
one-time editorial chief, Hugo Gernsback, has confined me 
to a few hundred words, I leave you, oh, gentlest of readers, 


with a sigh for the past and a salute to the future of our 
beloved ladio. 


LOUIS GERARD PACENT— 

\W//F.V, more than SO years 
* ogo^ (imateur radio jogw 
being /jor», one of the leading 
spirits In the new field was 
Louis Gerard Pacent^ who had 
started his activities in 1906. 
lie is a Fellow of the AJ.E.E.j 
S.M.PE., and Radio 
Club of America, where he 
held the office of President. 
Eoted as a radio and sound 
engineer, he has contributed 
much to radio*8 progress. 

3 N the year 1865, Professor James C. Maxwell of the 
University of Edinburgh, Scotland, hy a series of bril¬ 
liant mathematical processes, attempted to show' that such 
things as electromagnetic or radio waves must exist. Pro¬ 
fessor Maxwell predicted that electric oscillations in a circuit 
would produce electric waves in the ether and that these 
waves would travel with the velocity of light. 

A few years later, Professor Heinrich Hertz, of Karlsruhe, 
performed experiments that proved definitely the existence 
of the radiations that were predicted by Maxwell’s mathe¬ 
matics. Later, at the University of Bonn, Professor Hertz 
performed a number of classical experiments along these 
same lines. 3Iost of these experiments were on wavelengths 
which even today are considered “short.” He not only 
I>ropagated these radio waves, but he detected them, yet he 
did not realize the tremendous possibilities of his achieve¬ 
ments. 

The man who had the vision necessary to see the possi¬ 
bilities in the then fairly well established theory of electric 
ether weaves was Guglielmo Marconi, Marconi, at a very 
early age, began experimenting with radio apparatus and 
developing it along the lines which w*ere to make it a com¬ 
mercial success. In June, 1896, he filed a patent with the 
Patent Office of Great Britain, covering “Improvements in 
Transmitting Electrical Impulses and Signals and an 
Apparatus Therefor.” From this time on, Marconi was the 
leader in the new art, and due to the limitations of the 
apparatus so far developed it seemed to Marconi that the 
long w'avelengths held the greatest promise for transmission 
over great distances. The other great minds of early radio 
concurred wdth Marconi in this belief, and the rapid com¬ 
mercial development of radio on the longer waves was a 
result. Accomplishment is also a strong argument, and per¬ 
haps for the reason that long-range communication on the 
longer wavelengths was already established, it was grad¬ 
ually assumed that such communication could not take place 
on the short wavelengths. As a matter of fact, this belief was 
so firmly established that whem the Government assumed 
authority over the various agencies using the ether to 
transmit intelligence and allotted to the amateurs wave¬ 
lengths of 200 meters and lower, it was at first thought to 
be a death blow to amateur radio. The amateurs, however, 
did not give up and soon proved that long-range communica¬ 
tion on shorter and shorter wavelengths was not only pos¬ 
sible, but possible with infinitely less power than that used 
on the long waves. 

Many will recall the first signals on 200 meters, trans¬ 
mitted by radio station IBCG at Greenwich, Conn,, and re¬ 
ceived in England by Mr, P. F, Godley under the auspices 
of the Radio Club of America in 1920. (See Proc., Radio 
Club of Anverica, Vol. 2, No, 2, February, 1922.) The idea of 
transmitting amateur signals across the Atlantic originated 
with the writer before the World War, when it was pre¬ 
sented to the Board of Direction of the Radio Club of Amer- 
(Continued on page 626) 


Pacent Engineering Corp. 
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5 Tube Set only H05** 

Only3“B’s”andl“A” 
Battery; Built-in-speak' 
er in radio table; Book 
of instructions explains 
how to install and op¬ 
erate the set properly; 
shipping weight 160 lbs. 


Bargains in batteries, crystal 
sets, etc, listed in the FREE 
Wholesale Radio Catalog, 


XVS~Tablb II 
Average Clharacteristics 


Filament voltage 
Filament current 
Amplification factor 
Impedance 
Mutual conductance 
Mutual conductance 


( max.) 
(min.) 


2 V. 

75 ma. 

400 

1.3 meg£, 
0.3-ma./V. 
O.Ol-ma./V. 


814— Tablr III 

Tentative CharacteriHtics and Ratings 


Filament voltiige (A.C. or I>.C.) 
Filament current 
Transcondiictanco, for plate 
cnr. of 3ft ma. 

Direct interclectrfidc capacities: 
Grid-Plate (with external 
shielding) 

Input 

Output 


10.0 V. 

3.25 A. 


3.300 micromhos 


0.1-mmf. max. 
13.5 mmf. max. 
13.5 mmf. max. 


Maximum Ratings and Typical 
Operating Conditions 
As K.F. Power Amplifier>->^ 

Class B Telephony 

Carrier eonditioiis per tube for use icith a max. 
motlulation factor of i.O 

D C. plate volUgc 1,250 V. (max.) 

D.C. screen-grid voltage 

(grid No. 2) 300 V. (max.) 

D.C. plate current 60 ma 

Plate input 75 w. 

Screen-grid input 6.7 W. 

Plate dissipation r>0 W. 

Typical operation : 

D.C. plate voltage 1,000 

D.C. screen-grid voltage 200 

D.C. .grid voltage (Grid No. 1)* -28 

Peak R.F. grid voltage 50 

Beam-forming-plate voltagcf 0 

(Continued on jHtge 627) 


Send for the 180 poge FREE Catolog No. 
69-3C8. Lists the latest in radio — ports, 
tubes, ham equipment, etc. — at prices 
that are hard to beatl 


mmm 


(max.) ' 

lod Sixth 

Avenue 

(max.) 
(max.) 

NEW YORK. N. Y. 

(max.) 



1,250 V. 

CHICAGO. ILL. 

ATLANTA, GA. 

200 V. 

901 W. Jackson Blvd. 

265 Peachtree St. 

-28 V. 



60 V. 

BOSTON. MASS. 

NEWARK, N. J. 

OV. 1 



BRONX. N. Y. 

JAMAICA. L. 1. 


NEW TUBES 

INTRODUCED TO RADIO MEN 
—IN 1937-38 

(Continued from page 623) 


important when these filaments are of 
the thoriated or oxide-coated type. This 
rcfiuisite constant filament voltage may 
be obtained either by connecting the 
WL-896 in series with the tube fila¬ 
ments as a ballast tube, or in series 
with the filament transformer primary, 
with secondaries delivering their requi¬ 
site filament voltages. The tube also 
may he used to maintain constant volt¬ 
age from storage batteries, particularly 
those in aircraft, or wind-electric or 
gasoline-generator service. Technical 
data are given in Table XII; tube 
terminals are shown in Fig. 1 . 

(Name of manufacturer will be sup¬ 
plied upon receipt of a stamped and self- 
addressed envelope.) 

WL-788. This tube except for varia¬ 
tions in its characteristics is a counter¬ 
part of the WL-896, Characteristics data 
are given in Table XIV. Tube terminals 
are the same as shown, in Fig. 1, for 
the WL-896. 


CHARACTERISTICS DATA 


XPD — Table I 
Average Characteristics 


rsff stisxrssTSffy 


2 V. 

75 fiia. 

6.7 

7,400 ohms 
0.9-ma./V. 

200 microamps. 


Filament voltage 
Filament current 
•Amplification factor 
•Impedance 
•Mutual conductance 
I Av. diode current 


j "Taken at Ea=l5 V, 


THIS ADVERTISEMENT APPEARED IN 1924 
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JOHN V. L HOGAN — 


ica for consideration. The War prevented their carrying out 
those experiments at the time, but after the War, successful 
experiments were made and the results obtained astounded 
the radio world. 

This brings to mind that in 1915 or thereabouts 100 to 200 
meters were considered short waves and the general engineer¬ 
ing opinion at that time was that these waves would 
not travel long distances. In recent years short waves of the 
order of 10 meters w'ere also considered that they would not 
travel the curvature of the earth and only travel short dis¬ 
tances. 1^0IV both of these theories have tteen disproved 
and naves of 10 meters aiul less have eovered half the 
World! Everyone has now awakened to the possibilities 
of the short waves, and we now’ see radio once more attempt¬ 
ing to return to the short wavelengths used by Hertz, so 
long ago. 

IRVING VERMILYA, WIZE— 

Radio Station WNBH, Stavdard-Timen. Mercury 

p A DIO AM AT EUR NO. r 
^ is Irving Vermily(tf WlZE, 
who started his experiments in 
1901, and not so long after¬ 
ward operated under the call 
letters, V\. In 1915 he re¬ 
ceived WlZE as his call and 
has been using it ever since. 
Mr, Vermilya i.s also one of the 
first customers of the old E. /. 
Co., about the only place radio 
parts were obtainable in those 
early days of experimenting. 

3 T certainly gives me great pleasure to look back over 
the long years, and to recall some of the incidents and 
happenings of the years gone by. Certainly, a lot of “radio 
water’* has passed under the bridge since I first became 
interested in radio in 1901 (and thus earned the sobriquet 
of “Amateur No. 1”— Editor). At that time I lived in Mt. 
Vernon, N. Y., and can well remember making trips to 
New York City in an effort to buy radio material, and I 
can also well remember that it was almost an impossibility 
to buy anything connected with radio in that day. Having 
been keenly inteiested in wdre telegraphy, I naturally made 
the strongest effort to obtain wireless material at the J. H. 
Bunnell Co., which was located in Park Place, N. Y. C As 
the years pass by, I have fond recollections of being able 
to buy radio equipment from Hugo Gernshack’s Electro 
Importing Co. 

I can also well remember that Mr. Gernsback launched 
probably what was then the first radio amateur call book 
in the world, and I was duly registered in this book under 
the call letters of This was many, many years before 

the Government even issued any licenses to any types of 
wireless stations and the wavelengths that we boys used in 
those days were anything from 200 to 900 meters. I recall 
with great pleasure having worked the following stations 
back in those dark dim years: 

FK—Frank King; DR—Dr. Hudson; CC—C. Cannon; 
DX—Mr. Meyers; HB—A doctor in N. Y. C.; FH—Arthur 
Boeder; and WA—C. Runyon, Yonkers, N. Y.; and many 
others whose call letters I cannot now recall. Today under 
the call letters of WlZE which I have now’ held for 22 years, 
I am still operating with a kilowatt on 5. 20, 80 and 160 
meters—both phone and C.W.—and I would be very glad to 
contact any of my old friends. 

Incidentally, some of the “new’er-timers” may be interested 
to learn how I acquired the appellation of “Amateur No. 1.” 
This was the title of an article I w rote, and w’hich appeared 
some years ago in QST, in which I recounted how I had 
visited Marconi at Goat Hill and watched him fly his kites, 
and how, when I returned home, I then set up a coherer- 
decoherer and Kuhmko iff -coil amateur radio station—in 
1901. I was 11 years of age. A year later 1 was presented 
with one of two coherers Mr. Marconi had given Dr. Tyndall. 


Pres., Interildfe Broadcasting Co. 

pROMlNENT radio engmeer 
* and outstanding contributor 
to the progress of radio. In¬ 
ventor of the gang-condenser 
(variable), President of the In¬ 
stitute of Radio Engineers in 
1920 and owner and chief en¬ 
gineer of the renomied short¬ 
wave high-fidelity broadcast 
station WQXR. At the present 
time, Mr. Hogan is doing much 
valuable tvorl: in facsimile and 
high-fidelity transmission, 

course, “radio” is a coined word, and it w^as not adopted 
until long after 1896. the year in which Marconi’s work 
is widely considered to have given this new’ system of com¬ 
munication its real start. There is always some difficulty 
about deciding upon when “decades” begin and end; some 
people insist on having them in round figures, and so would 
put the First Radio Decade as from 1890 to 1900, I prefer 
to think of the First Radio Decade as starting with Mar¬ 
coni’s work in 1896 and ending in 1906, and in looking back 
today, from the beginning of radio’s Fifth Decade, 1 will 
classify it in that way, 

America did not get into radio very effectively for several 
years after Marconi’s first demonstrations abroad. I remem¬ 
ber that in 1902 the wireless telegiapb was not only a 
novelty, but a mystery. Perhaps my first real contact with 
the new science w as w hen, in that year, I attended a showing 
of scientific marvels at the Univei’Sity of Indiana. Among 
those was a little spark-coil transmitter which was capable 
of operating a coherer and a relay across the length of one 
of the lecture halls. By pressing his telegraph key, the pro¬ 
fessor could make a sounder click, ring a bell, start a small 
electric motor, and so on. The climax of the evening was 
the setting off of a miniature cannon, and the spark that 
ignited its gunpowder quite evidently also fired something 
within me, for / have been driven by “?Wrc/css“ ever since. 

It was not long thereafter that I had the opportunity to 
spend many hours with the w’ireless operators at the U. S. 
Naval Station in San Juan, Porto Rico. This was equippe<l 
w’ith a mercury-turbine inteiTupter spark-coil transmitter, 
and a coherer receiver, and, when the static was not too 
bad, exchanged messages with its sister station on Culebra 
Island, some 40 or 50 miles aw'ay. The chief operator, by 
name Jones, was more than patient under the barrage 
of questions that my youthful enthusiasm dictated, and I 
owe him a great debt of gratitude. Soon, then, as you may 
w’ell imagine, I had my own and my first amateur wireless 
station. It was too feeble to communicate with neighbors, 
even had there been any who wei'e interested in such im¬ 
practical matters, hut did effectively set up Morse Code 
buzzes in the telephone-and-microphone receiver that I had 
arranged about a hundred feet away. 

Next came more realistic apparatus, including 60-cycle 
transformers, glass-plate condensers and tuning helices, 
together with more delicate receivers. In those days we 
amateurs were not regulated as to wavelength or power, 
and there was plenty of channel space in the radio spectrum. 
Interchange of messages w’as not among the amateurs alone; 
frequently one would find a commercial or Naval operator 
with w’hom he could “chew” during off-hours. George 
at “PT” (the Brooklyn Navy Yard) and “Z” Duffy at “NY 
(42 Broadway) had many amateur friends, and were ever 
willing to help us along with practical hints. Sometimes, 
how’ever, one of the hams would set up too much “9**, which 
was what QRM was called in the years before “Q” signals, 
and then we would all be unpopular for a time. There was 
no federal regulation, no broadcasting, not oven any wire¬ 
less telephone, — almost nothing but the bare frame of radio 
as we know’ it today. 

(Continued on page 628) 
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TlXFOBTl 

V^Synamir ^PFaiffrU 

Licensed under Lektophone patents 

GOODWILL IS 
GOOD BUSINESS 


Behind and <ltrectiiig every¬ 
thing that tlie manufacturers 
of the Oxford Dynamic 
Speaker are doing is one 
dominating aim—^that is to 
serve hy Imilding the finest 
radio speakers in tlie World 
ill large mass production— 
at the lowest prices consist¬ 
ent with the higliest ideals. 

OXFORD definitely stands 
for the finest, the latest, the 
most dependable in radio 
speakers. 


Oxford Speakers are available, 
correctly eni^ineered. for the 
new model chassis of practically 
all the radio set butldern who 
sell separate radio chassis. 
Amonir our thirty-five models 
we have D. C. speakers now 
available for chassis of Wells 
Gardner, Silver Marshall, An- 
diola. Premier. Shamrock. Day- 
Pan, Minerva. Buckinjrham. 
Wexatark. Pierce-Arrow, Senti¬ 
nel, Liberty, Won)ert. Peerless- 
Pioneer, National, and Kras- 
berx-Gollos. 

The Oxford line includes all 
Dynamic Speakers, such as the 
Direct Current Models, A, C. 
Rectified types, tube operated 
speakers, and theater models. 


OXFORD 

RADIO CORP. 

Successors to 
Joy-Kelsey Corporation 

3200 W. Carroll Ave. 
CHICAGO, U.S.A. 


NEW TUBES 

INTRODUCED TO RADIO MEN 
—IN 1937-38 

(Continued from page 625) 

♦Grid voltages are given with respect to the 
mid-point of filament circuit operated on A.C. 
If D.C. is used, each stated value of grid voltage 
should be decreased by 7 volts and the circuit 
returns made to the negative end of the filament. 

tUeam-forming plates should be connected to 
the mi<i-i)Oint of filament circuit operated on 
A.C,. or to the negative end of the filament when 
a D.C, filament supply is used. 


313A— Tablb IV 
Ratings 

Ma.x. peak control-electrode current 

Max. average control-electrode 
current (avg. over 1 sec.) 

Max. peak reverse current in 
main ga]) 

Characteristics 

Nominal control-gap breakdown 
voltage 

Nominal control-gap sustaining 
voltage 

Nominal main-gap breakdown 
voltage 

Nominal main-gap sustaining 
voltage 

Transfer current 5 microam. (max.) 

Nominal dcionixation time 

Main gap lO miUUec. 

Control gap 3 millisec. 


30 ma. 
10 ma. 
C ma. 


70 V. 
60 V. 
175 V. 
75 V. 


6J8G— Table V 

Triode-Heptode Converter Characteristics 

Heater voltage, A.C. or D.C. 6.3 V. 

Heater current 0.3-A, 


Operating Conditions and Characteristics 


Heater voltage 
Plate voltage (heptode) 
Control-grid voltage (heptode) 
Screen-grid voltage (heptode) 
Oscillator plate voltage 
(triode) ■ 

Oscillator grid resistor (triode) 
Plate current (heptode) 
Screen-grid current (heptode) 
Oscillator plate current 
(t riode) 

Oscillator grid current (triode) 
Plate resistance (heptode) 

Conversion conductance 
Control-grid voltage (heptode) 
for 2 micro mhos conversion 
conductance 


6.3 V. 

250 V. (max.) 
-3 V 

100 V. (max.) 

250 V. (max.) 
50,000 ohms 
1.2 ma. 

2.8 ma. 

5.0 ma. 

0. l-ma. 

4.0 megohms 
approx. 

290 micromhos 


-20 V. 


•Applied through 20,000.^hm dropping resistor. 


6ZY5-G— Tahlh VI 
Tentative Data 


Heater voltage 6.3 V. 

Heater current 0.3-A. 


As Pull-Wave Rectifier 

Operating Conditions: Condenser Input to Filter 


Heater voltage* 

A.C. plate voltage per plate 
( r.m.s.) 

Peak inverse voltage 
Peak plate current per plate 
D.C. output current 


6.3 V. 

350 V. (max.) 
1,000 V. (max.) 
150 ma. (max.) 
35 ma. (max.) 


When the D.C. resistance of each half of the 
secondary of the power transformer is less than 
225 ohms, sufficient resistance should be added 
in series with each plate to provide this minimum 
of resistance. 

•The D.C. potential betw-cen heater and cathode 
should be limited to 400 volts. 

Under no condition of operation should the 
normal operating heater voltage of 6.3-volt ever 
fluctuate to exceed a maximum of 7.5 volts. 

(Continued on page 629) 


Sound Value 
and Performance 
OXFORD ^ 
SPEAKERS 

Alertness to modern sound developments 
'and the ability to meet the needs of- 
the industry In increasingly good meas¬ 
ure have made Oxford Speakers a fa¬ 
vorite of service men, jobbers, and 
manufacturers, for original or replace¬ 
ment installation in receivers and pub¬ 
lic address equipment. Oxford Speakers 
mean sound progress. 



OXFORD 3" PERM AG 

The World's Srmillesl 
Ter marten f Magnet Speaker 


Remarkable sensitivity for a Speaker of 
this size. Ideal for many small AC-DC 
sets and tele-communication systems. 
This is just one of the outstanding high 
quality units in the complete series of 
OXFORD PERMAG SPEAKERS available 
from 3" to 14'^, including Trumpet Units 
for Exponential Horns. 


☆ 


☆ 


rat" 

V 


ELECTRO-DYNAMIC 


o-Dynam 

Speakers much to your liking. They'i 
carefully designed and sturdily built to 
give excellent reproduction and long 
dependable service. A wide range of 
models and sizes for original or re> 
placement use In modern receivers and 
Public Address Systems. 

Ask Your Jobber or Write vs for 
Complete I ft formation. 

Special models built to specifications 
for set and amplifier manufacturers. 

NEW YORK OFFICE: 

27 PARK PLACE, N. Y. 


OKFORD-TRRTRK^^^) 

_ILA_D 10 COePOBATION 

915 W VAM flUBEN ST » rMirAf-.n 11 A I_^ 


THIS ADVERTISEMENT APPEARED IN 1929 


Pleate Say That You Sato It in Radio-Craft 























REMINISCENCES OF OLD-TIMERS 

(Continued from page 626) 


Just at the end of this First Decade, as 1 have placed it, 
I was happily given the position of laboratory assistant to 
Dr. Lee de Forest. He was then carrying forward his work 
on the audion, which up to that time had been principally 
a modihed Fleming valve sensitized by the addition of a 
plate-circuit battery. During my time %vith de Forest, the 
very first **grul audion" (or 3-electrode vacuum tube) ivas 
built; tlie fact that I ran and took notes on the first plate- 
voltage — plate-current characteristic of this veritable but 
tiny giand-daddy of all radio amplifiers is perhaps one of 
the fondest of my early wireless memories. That particular 
little job was so significant, so prophetic of what afterward 
came to dominate radio, that I often wonder M'hether we are 
today doing anything that will be equally the basis of a 
great part of the radio practice that will exist 30 years from 
now. Perhaps we are; and if I were asked to put my finger 
on a single item of today's work that might contain the 
germ of an important radio service likely to flame into 
significance within the next 3 decades, I think that for that 
position of honor I would select point-to-point, and broadcast 
Facsimile, 


J. R. POPPELE 

Chief-Engineer, radio station WOR 



"TONS of expensive equipment, 
■ complicated ap'paratus, con¬ 
nected together by numerous 
heavy cables from studios to 
transmitters, to poicer plant 
room. Such is the picture of 
broadcast station WOR, of 
which Poppele is chief-engi¬ 
neer. It hurls 50,000 watts into 
the ether whenever the station 
is *'on*\ and Poppele and his 
staff see to it that WOR func¬ 
tions smoothly and efficiently. 


ESPITE the efficient, nation-wide industry which 
broadcasting has become today, there are few old- 
timers who cannot look back upon the eaily days before the 
war without a smile. 

A personal recollection of my first encounter with radio¬ 


telephony is that it was a baffling experience. At the age of 
13 or 14, like many of the other radio pioneers, I built an 
amateur wireless transmitter, operating under the call let¬ 
ters 2AEY at my home in Newark. It was a customary 
quenched-gap spark rig of the era, with a simple galena crys¬ 
tal detector as receiver — one of those patience-exacting outfits 
where one spent interminable minutes adjusting the all- 
important cat's-whisker to find the point of greatest sensi¬ 
tivity. My first wireless contact, I recall, was with another 
amateur across the Passaic River from my home. 

Then one day in March, 1912, something new came into 
the headphones. Instead of the customary raucous spark, 
raspy as a file, I heard music — the strains of Tipperary. 

Somehow, I felt this was impossible. So I searched the 
house for a phonograph, threw open the window and listened 
to see if the phenomenon were coming from a neighbor's 
house. But only in the headphones was the music audible, 

A worried note to old Modeim Electrics solved the mystery. 
There actually was a station accomplishing this seemingly 
impossible miracle of broadcasting music and voices by wire¬ 
less and I had heard it. 

These days of national networks and voices from the 
remotest cities of the globe are a far cry from March, 1912. 
And there are other recollections which crowd back upon 
us when we start reminiscing. 

The wonderful Geissler tube, forerunner of the neon bulb, 
which I won for selling subscriptions to Modern Electrics, 
has not been forgotten. Nor have the halcyon days of the 
Great War when wireless altered the pattern and speeded 
the tempo of modern warfare. Then again, as commercial 
operator in the North Atlantic during 1919, I copied a 
message to watch for Alcock and Brown, the pioneer trans- 
Atlantic flyers. Imagine the thiill when I saw their frail 
plane pass us 10 miles off on the horizon and reported its 
progress to an anxious world. 

And today, when such memories seem amusing, when such 
wonders have become commonplace, I am still proud to 
have been both a witness and a participant in the progress 
winch has made radio a foremost factor in the web of 
modern communication and culture. 


This ooncliKles I*(idio-Craft's presentation of reminiscences of oUl-timers 
in radio. Although space limitations preclude printing the recollections 
of the many more pioneers who hell>ed lay the foundation of modern radio, 
we salute you. one and all t 


A $750, KC,-CALIBRATED TUNER—IN 1927! 



Front view. Note milliammeter for precision vijual tuning! 



Rear view. Printed-scale dials accurately calibrated in kc.! 


A DECADE AGO. when custom set building was in 
its heydey, your Managing Editor — whose interest 
in radio is hereditary (Mr. Washburne. pere, having 
built his first spark coil and coherer-decoherer set 
in l897)~-ioined Radio Construction Labs, and now 
presents the first published account of what was 
probably the finest engineering feat of that period. 
■'I vas dere, Sharlie." and know whereof I speak. 

Rudolph Siemens, in collaboration with Paul 
Laverty and business associates Howard Smith and 
John Murray, was producing a custom-built tuning 
unit that sold, san5 audio systern, for $750, and 
that could be i/uarantee<l to pick up (even at 
West End Ave. locations in New York City) pro¬ 
grams originating in California! 

The final design of the tuner incorporated 5 
stages of radto-frequency amplification (4 stages— 
as shown in photo at left — were used in early de¬ 
signs) in an improved Wheatstone-bridge version 
of the Rice neutrodyne circuit. A single, cast-metal 
dial, with aeeurate calibrations in kilocycles 
printed on the acri/c (t), was used (the earlier 
type —as shown in photo — used 2 dials). Each stage 
employed a type 201 A tube, and was completely 
and individually shielded and bypassed; and could 
be Individually cut into or out of circuit at the 
flick of a snap-switch. All 5 stages resulted in 
"California" sensitivity and somewnat better than 
10 kc. selectivity straight across the band; a lesser 
number of stages was used for local (le.ss sensitive 
and selective) reception. Twin Hammarlund straight- 
line-freguency variable condensers were requireg in 
each stage; a tooi-steel shaft turned all 10 con* 
densers, without backlash^ merely by blowing on 
the periphery of the tuning dial. A heavy, cast- 
metal base was found essential to maintain alignment- 
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934—Taulb VII 

Tentative Data 


Heater voltagef 

6.3 V. 

Heater current 

0.0-A. 

Direct Interelectrode Capacities: 

Grid to plate 

3.5 mmf. 

Grid to cathode 

3.5 mmf. 

Plate to cathode 

2.5 mmf. 

Tube voltage drop 

16 V, approx. 

As Sweep-Circuit OscilUior 

Plate voltage (instantaneous) 
Peak voltage hetw’een any two 

306 V. (max.) 

electrodes 

350 V. (max.) 

Peak plate current 

300 ma. (max.) 


I Averasre Plate Current: 

For frequencies below 200 
3 cycles/sec. 3ma. (max.) 

, For frequenciea above 200 
I cycles/sec. 2ma. (max.) 


Grid Resistor—The resistance of the jjrid re¬ 
sistor should be not less than 1.000 ohms per 
maximum instantaneous volt applied to the 
firrid. Resistance values in excess of 0.5-meif. 
may cause circuit instability. 

As Grid-Controlled Rectifler 

For frequeticiea below 75 cycles per sec. 

Peak voltase between any two 

electrodes 300 ma. (max.) 

Peak plate current 350 V. (max.) 

Average plate current: 

Averaged over period of not 
more than 30 sec. 75 ma. (max.) 

Grid Resistor—The resistance of the grid re- 
sistor should be not less than 1.000 ohms per 
maximum instantaneous volt applied to the 
grid. Resistance values in excess of 0.5-nieg. 
may cause circuit instability. 

Heater voltage should be applied for 30 seconds 
before drawing plate-load current. 

fThe cathode should preferably be connectet! 
directly to the mid-tap of the heater winding. In 
circuits where the cathode is not connected direct¬ 
ly to the heater, the heater may be made negative 
with respect to the cathode by a potential differ¬ 
ence not to exceed 100 volts provided the peak 
voltage between any electrode and the heater does 
not exceed 350 volts. 


6G6G—T ABLE 
Ratings 


VIII 


Heater voltage (A.C. or D.C.) 
Heater curnmt 
Maximum plate voltage 
Maximum screen-grid voltage 

Amplifier—Class A 


0.15-A. 
6.8 V 
ISO V. 
180 V. 


Plate voltage 

13.-> 

180 V. 

Screen-grid voltage 

135 

130 V. 

Grid bias 

-6* 

-9* V. 

Self-bias resistor 

440 

510 ohms 

Amplification factor 

360 

400 

Plate resistance 

0.170 

0.175-meg. 

Transvonductance 

2.100 

2.300 

micro mhos 

Plate current 

11.5 

15 ma. 

Screen-grid current 

2 

2.5 ma. 






Load resistance 

Total harmonic distortion 

Power output 


12.000 10,000 ohms 
7.5 10 P.C. 

O.C 1.1 w. 


NATIONAL UNION RADIO CORP- 
400 MADISON AVENUE, N* Y. C 
Please lell me how I can have any one 
or ail of the above equipment Ireo. 


NAML. 


REPRODUCED FROM OLD ADVERTISEMENT 


The voltage between heater and cathode should 
be kept as low as possible where they are not 
directly connected. 

♦Transformer or impedance input systems are 
recommended. If resistance coupling is used the 
D.C. resistance in the grid circuit should not 
exceed 0.5-meg. with self-bias. With fixed-bias the 
D.C. grid circuit resistance should not exceed 
0.5-meg. under the 135 volt operating conditions 
or 0.05-meg. under the ’T90 volt” conditions. 

(Continued on page 641) 
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GET READY 
TO CASH IN ON 
1938 RADIO 
SERVICE DUSINESS 

... the easy National Union way! 

Get the equipment 
you need FREE with . 
purchases of National 
Union radio tubes and 
condensers .... 

11 ^HAT do you need to make yours the 
‘'finest radio service lab in town”? 
Whatever it is. National Union is ready 
to give it to you. Thousands of service 
engineers are cashing in on the National 
Union free equipment plan. They’re 
building their reputation . . . they’re 
growing, making more money. 

Now', with National Union condensers 
it’s twice as easy as ever before because 
condenser purchases and N.U. tubes all 
help to earn the things you need. Get in 
on the N,U. proposition for 1938. Get in 
on it now! Ask for name of nearest N.U. 
distributor. 

QUALITY! NATIONAL 
UNION’S BYWORD 

So many thousands of Radio Service 
Engineers have proved National Union 
quality in the field that it is taken for 
granted. Due credit should be given to 
the large staff of research engineers 
who are constantly at work in the Na* 
tional Union Laboratories striving to 
improve N.U. Products and develop new 
and finer merchandise. The N.U. re¬ 
search staff is your assurance that 
National Union Products will never let 
you down. 
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National I’nion Radio Corporation | 

570 Lexington Ave., Stw York City ■ 

Who’s the nearest N.IT. Distributor? J 
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fell off — as they have done every 
y since that day, Coggeshall, my 
^ thoug-ht that the wireless busi- 
as gone for good, and he offered 
>ut to me, I accepted the offer and 
^rted for Chicago, leaving me as 
fner of the E. I, Co, 
ihat time we had moved to 87 
1 Street, a few blocks northwest 
io, 32 Park Place where our first 
had lilossomed forth. The art 
reproduced in its pages was 
^ Mr. Coggeshall, who was also 
ist with a flair for beautiful 
as exemplified on the cover of 
t E, I. Co. catalog. 

^al issues of this green-covered 
were sent out thereafter, and 
pide was brisk again, and more 
ore people climbed up the 5 
)f stairs at 87 Warren Street to 
initiated into the mysteries of 
Soon I brought out another 
on {.he cover of which I dis- 
the words “Modern Electrics”; 
s, a few months later, became 
magazine, 

RN ELECTRICS” 

d, this was the first wireless or 
agazine in the world, and imme- 
Btarted to make history. While 
gazine was always operated 
dy from the E. I. Co., never- 
Ihe two were contemporary, and 
rtunes were woven inextricably 
h other. Neither the E. I. Co. 
magazine made sufficient money 
5 rt me; but both of them to- 
lould support the organization, 
e the wireless amateurs of the 
ething that they could not have 
jrwise. And it must be said in 
if those early amateurs that 
ponded nobly and supported my 
>es much better than could have 
lected. 

ervice was not always of the 
e apparatus was still crude, 
lent Electrics in its first few 
id not achieved any great jour- 
or literary efforts. But these 
pioneer radio days where any- 
nt, as is usually the case when 
j sail uncharted waters. It soon 
necessary to move from 87 
Street to 84 West Broadway, 
Ihe former quarters proved too 
was really on the 4th floor of 
Broadway (which still remains 
it was in those days) that the 
and Modern Electrics found 
de. The sinking of the Republic, 
heroic exploits of her wireless 
Jack Binns, caught the im- 
of the public, and a small 
wireless immediately began, 
ere shouting for wireless, and 
there to give it to them. By 
r it had improved somewhat, 
grted to manufacture wireless 
^ in earnest. 

Ingle day I designed no less 
tees of radio apparatus which 
inious in their days. They com- 
^ Universal Crystal Dgtector 


THE OLD E. I. Co. DAYS 

(Continued from page 575) 

Stand, the Double-Slide Electro Tuner, 
the Adjustable Transmitting Condenser, 
a sending Helix Inductance, the Electro 
Variable Sliding Plate Condenser, the 
Zinc Spark Gap, and the Electro Poten¬ 
tiometer, all of which are reproduced in 
these pages. These were all original de¬ 
signs and were, later on, copied by prac¬ 
tically every wireless manufacturer of 
note, I still remember the day when I 
took my drawings over to a woodwork¬ 
ing plant, and had them fashion the 
samples for all of the apparatus which 
made history later. 

The only troublesome item was the 
potentiometer. Here I used the lead of 
a pencil as a resistor; and we used to 
buy pencils by the thousands, then soak 
them in hot water until the leads fell 
out. I originally had gotten hold of a 
number of Dixon pencils, and had a 
local laboratory test the resistance of 
various leads until I found one—a car¬ 
penter’s flat pencil with a rectangular 
lead—of 300 ohms and another of 500 
ohms. So we adopted these pencils and 
proudly announced the fact that, with 
each potentiometer, we furnished 2 
rods, one of 300 and one of 500 ohms. 
We were blissfully ignorant of the fact 
that not all pencils would test alike; so 
that soon we began to get complaints 
that our 500 ohms were, maybe, 600 
or 700, and our 300 ohms were either 
double that, or perhaps, only 50 ohms! 
How could we have known that pencil 
manufacturers were so careless in their 
“ohmage” when making pencils? 

So I went to see the manager of the 
Dixon Crucible Company, makers of the 
pencils, and told him our require¬ 
ments. Thereafter, they actually manu¬ 
factured for us resistance rods which 
were accurate and dependable, so far 
as the ohmic resistance was concerned. 

In leafing through one of the first 
issues of Modem Electrics^ I came 
across an article written by me in the 
^lay 1907 issue of that magazine en¬ 
titled “The Dynamophone,” This now 
turns out to have been the first remote- 
control radio apparatus. As the article 
shows, I energized the transmitter by a 
microphone, whose impulses were super¬ 
imposed on the spark and ensuing radio 
waves. At the receiving end, this oper¬ 
ated the coherer and decoherer and an 
electric motor. It makes it thus the first 
remote-control wireless or radio ap¬ 
paratus on record, (See Fig, 45.) 

RADIO “FIRSTS” 

There were, however, other “firsts,” 
For instance, in 1910, across the street 
at 69 West Broadway, I opened what 
was to become the first radio store the 
world had ever seen. This became the 
mecca of all wireless experimenters and 
amateurs of the day, and we ideally did 
a very huge business for the small com¬ 
pass of that store. 

The only trouble was that we could 
not supply the material as fast as it 
was demanded. We had some rather 
famous customers at that store, too. 
Thus, we record, one of the sons of 


President Theodore Roosevelt, one of the 
grandsons of John D, Rockefeller, and 
many others, 

I must not forget another important 
“first” and that is the vacuum tube or^ 
audion as it was called then, which was 
oflfered to the public through the E. I.. 
Co. catalog in 1911. It was also adver¬ 
tised in the July 1911 issue of Modem 
Electrics by the E. I, Company. No 
vacuum tubes for radio purposes had 
previously lieen offered to the public. 

The E. I, Company also sold parts 
for vacuum-tube amplifiers as early as 
1913, mostly to jewelers all over the 
country. Many of them wrote in to us 
that with two audions hooked up with 
an E. I. Co. coupling impedance, they 
were able to pick up Arlington time sig¬ 
nals (NAA) on 2,500 meters and am¬ 
plify the signals with such volume that 
they could be heard a block away from 
the store. This was excellent advertising 
for the jewelers in those days. 

It was also the E. I, Co. which sold' 
probably one of the first, if not the very 
first, wireless telephone sets. This in¬ 
cluded a hand-fed French arc trans¬ 
mitter and was sold complete for $150 
to a famous wireless experimenter 
by the name of Samuel Wein, who has 
since become well-known through his 
research work in photoelectric cells. Mr. 
Wein reported to us that he had success¬ 
fully talked with this wireless telephone, 
set at a distance of 4 miles, and later 
7 miles, in Yonkers, New York, 

In 1912-’14, arc transmitters for 
phone and code transmission, in the 
ratings of 1, 2 and 4 kilowatts, designed 
by H. W. Secor, were sold by the E. I. 
Company to a number of colleges and 
governments, including a 2-kw\ arc 
w’hich w’as bought by the Brazilian gov¬ 
ernment. 

There was another important “first”: 
in the January 1909 issue of Modem 
Electrics^ I announced the formation 
of the Wireless Association of America. 
It was actually the first national asso¬ 
ciation anjwvhere, and it is believed 
that it w'as also the first wireless club 
in existence. 

It is true that, in January, 1909, an¬ 
other radio organization was formed— 
the Junior Wireless Club of New York 
City. But inasmuch as the January issue' 
of the magazine came out in December, 
and the arrangements for the Associa¬ 
tion had been made in November and 
December of 1908, it is most likely that 
the honors of “first” should go to the 
Wireless Association of America. | 

In any event, it w^as the first national 
organization to bring amateurs from all 
over the country together under one 
head. Let me quote from that excellent 
book “Two Hundred Meters and Down, 
the Story of Amateur Radio,” by Clin¬ 
ton B, De Soto, Assistant Secretary of 
the American Radio Relay League: 

"*Th€ Wireless Association of America was a 
child of Hugo Gernsback, publisher of Modern 
Electrics. After the first few months of ita 
existence, Gernsback announced a membership 
totallins 3,200. By November 1910, he claimed 
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that this number had jumped to 10,000. It was 
easy to recruit members for such an orPanijw*- 
tion: there were no dues and no obligations. 
Youthful electrical experimenters 8ii?ne<l up in 
swarms, attracted by the famous names in the 
honorary merobership group and the ease of 
becoming a member. The membership repre- 
sented a fairly accurate index of national in¬ 
terest in radio, although not, of course, of the 
number of active transmitters. Even so, the 
number of worthw'hile amateur stations on the 
air had, according to conservative observers, 
increased from perhaps one hundred and fifty 
in 1905 to five or six hundred. The number of 
small spark coils in use was several times that 
figure. 

“In early 1910 the first Wirclrss Blue 
Book of the /Issocialion appeared, dated 1909. 
It liste<l ninety U. S. amateur stations who were 
members of the Afisociatiou. togcthcj* with the 
call letters used, approximate wavelengths in 
metei-s, and the spark length of the induction 
coil. Stations were listed in the following states ; 
Massachusetts, N. Y., N. J., No. Carolina. Mo., 
Calif.. Texas, K. I.. Oregon, III., Ohio, Pa., 
Conn., Fla., Ind., West Va., Montana, Wash., 
Minnesota. Wisconsin, and Maine. Wavelengths 
ranged from 32 to 950 meters. The average spark 
gaps were from ^ to 3 inches. Two stations 
had the exceptional length of 10 and 14 inches, 
respectively. 

“The second Blue Book appeared June 1. 1910. 
Meanwhile, the number of copies of A/orfcp»i 
Klcctrics printed had increased from the initial 
2,000 to 30.000. The Wireless Association of 
America continued to send out more and more 
gaudy membership certificates, and the cumula¬ 
tive members on the membership rolls mounted 
higher and higher.’* 

Directors of the Wireless Association 
of America were as follows: 

Dr. Lee de Forest^ President 
John Stone Stone, Vice-President 
Wm. Maver, Jr,, Secretary 
Hugo Gernsl)ack, 

Chairman and Business Manager 

In the January 1009 issue of Modern 
Electrics I said, editorially: 

“It affords the Editor genuine Pleasure to 
offer to the thousands of wireless enthusiasts 
an appropriate New Year's present in the form 
of the Wireless Association of America. Every 
reader perusing the announcement of the 
Associfitiorif found clsew’here in this issue, will 
agree that such an organization has lieen needed 
for a long time. 

“Wireless Telegraphy may now be said to 
have left the experimental stage. It has become 
an everyday necessity, and already rivals the 
wire and cable telegraph. Hetween aea and land, 
wireless is of the utmost importance and today 
forms as necessary an adjunct to every up-to-date 
vessel, as its coal and lifelioats. 

“Only a few days ago Wireless demonstrated 
anew its utility. Several Italian warships were 
at sea, when the disaster occurred in Southern 
Italy, necessitating prompt assistance by outside 
help. The warships were at once recalled by 
means of wireless, and through it. saved the 
lives of hundre<ls of sufferers and brought the 
much needed relief. 

“Not alone on sea. or between land and sea, 
but on the mainland also, Wireless is of high 
imiwrtance. Only a few weeks ago two young 
Wireless experimenters .saved several hundred 
lives ill southern France in a dramatic manner. 
One of the young men. living on a hill near a 
dam. discovered that it was giving away, which 
meant the destruction of a small village in the 
valley below and the drowning of hundreds. He 
promptly •’called up" his friend, living in the 
village below, who gave the alarm. Over two 
hundred people reached the mountain in safety, 
just in time to avoid the fiood. Without Wireless 
they would have been surely drowned, as tele¬ 
phone and telegraph are unknown in that locality 
and the i>erson in charge of the dam was sick 
on account of a recent accident." 

In announcing the Wireless Associa¬ 
tion of America in that issue of Modern 
Electrics, I said : 

“The Wireless Association of America has been 
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founded with the sole object of furtherinjr the 
interests of wireless telegraphy and aerophonV 
in America. 

“We are now on the threshold of the wireless 
era. and just beginning to rub our intellectual 
eyes, as it were. Sometimes we look over the 
wall of our barre<l knowledge in amazement, 
wondering what lies beyond the wall, as yet 
covered with a dense haze. 

“However, young America, up to the occasion, 
is wide awake as usual. 

“Even Dr. Lee de Forest, America’s foremost 
wireless authority, confessed himself surprised 
that so many young men in this country should 
be in the possession of such well-constructed and 
well-managed wireless stations: which is only 
another proof that the clear-headed j’oung men 
of this country are unusually advanced in the 
youngest branch of electrical science. 

“So far America has led in the race. The next 
thing is to stay in the front, and let the others 
follow. In fact he w'ould be a bold proi>het who 
would even dare hint at the wonders to come 
during the next decade. 

“The boy experimenting in an attic today 
may be an authority tomorrow. However, not 
even the cleverest inventors or experimenters 
always have the opportunity of making them¬ 
selves known to the world, and it is right here 
that we are confronted with a mystery so far 
unsolved. 

“As stated before, the new Wireless Associa¬ 
tion's sole aim is to further the interests of ex¬ 
perimental wireless telegraphy and aerophony in 
this country. 

“Headed by America’s foremost wireless men. 
it is not a money-making institution. There are 
no membership fec.<. and no contributions re¬ 
quired to become a member. 

“There are two conditions only. Each member 
of the Association must be an American citizen 
and must own a wireless station, either for 
sending or for receiving, or both. 

“The Board of Directors of this Association 
earnestly request every wireless experimenter 
and owner of a station to apply for membership 
in the Association by submitting his name, ad¬ 
dress, location, instruments used, etc., to the 
business manager. There is no charge or fee 
whatever connected with this. 

“Each member will be recorded and all mem¬ 
bers will be classified by town and state.’* 

The first emblem of the Wireless 
Association, a button, is also reproduced 
here for the sake of record. 

About this time, and even previous 
to that, I had started to print a number 
of radio handbooks, which were the 
first of their type to appear in print. 
Notable among: them were: 

“How to Make Wireless Instruments 
(Symposium)”; “The Wireless Tele¬ 
phone,” by H, Gernsback; “Construc¬ 
tion of Induction Coils and Transform¬ 
ers,” by H. Winfield Secor; “Wireless 
Hookups,” by Hugfo Gernsback and G. E. 
Rudolph, 

These were all 80- to 96-page radio 
handbooks, 

“The Wireless Telephone,” the first 
book on radio telephony to appear any¬ 
where in print, vras published by me in 
February, 1910, and contains a rather 
astonishing preface, which I reprint 
here, merely to show the trend of 
thought at that time: 

“The present little volume is intended for the 
experimenter doing research work in wireless 
telephony and the student who wishes to keep 
abreast with the youngest branch of the wireless 
art. 

“The author realizes that the future use of the 
wireless telephone will be confined to the lower 
power or battery system; as the present instru¬ 
ments, necessitating 220 and 650 volts for their 
successful operation, are not desirable nor prac¬ 
tical enough for everyday use- 

“The wireless telephone of the future must 
be as flexible as the wire telephone of today. 


THE OLD E. I. Co. DAYS 

(Contimted from preceding page) 

“Every farmer will be able to operate his wire¬ 
less telephone, when the sending and receiving 
instruments will be housed in a box a foot 
square, without depending on the lighting current 
for its operation. 

“The author predicts that, in less than 10 
years, this .stage will have been reached: as it 
is bound to come sooner or later.’’ 

Remember, in those days we had only 
spark coils and crystal detectors, the 
vacuum tube as yet being an unknown 
factor—Lee de Forest just having con¬ 
structed his first audion which, by the 
way, is illustrated on page 69 of the 
book mentioned above. 

But the radio telephone—which was 
to become broadcasting later on—had 
not as yet been invented. Radio, or 
rather wireless, in those days was in¬ 
articulate. We could only send and re¬ 
ceive dots and dashes; the transmission 
of the human voice was still in the 
future. 

We dimly suspected that, sometime 
or other, it would come about. In the 
meanwhile, we valiantly experimented 
with our spark coils, and often sub¬ 
stituted a microphone for the key, only 
to hear hashed-up voices or hashed 
sounds over our electrolytic detectors 
(or crystal detectors) and our ear¬ 
phones. 

Once in a while, if we were lucky, we 
could hear part of a word, but usually 
it was broken up badly. I knew what 
the requirements of the final radio tele¬ 
phone were; and the diagram which I 
reproduce herewith from page 13 of my 
book, “The Wireless Telephone," shows a 
capital “L" with a question mark in a 
box. This, then, was the “missing 
link.” The question mark later became 
the vacuum tube and, if this is now in¬ 
serted in the circuit at “L”, it will be 
seen that this fits in closely with the ele¬ 
mentary requirements of our present- 
day radio telejihone. 



About 1908, I had begun to expand 
my activities by trying to introduce 
wireless instruments to the rest of the 
country. I started traveling a good deal, 
and began to introduce my wireless in¬ 
struments and apparatus to the differ¬ 
ent radio stores as far west as St. 
Louis. 

Naturally, this new amateur wireless 
industry attracted many boys of talent, 
and indeed it has been said that I have 
employed more people who later became 
famous in the radio industry, than per¬ 
haps any other man. This may or may 
not be true; but here is a partial list of 
those who worked with me in the old 
E . I. Company days, and who have 
helped to make radio what it is today: 


EMPLOYEES OF YESTERYEAR 

There was, first of all, Austin C, 
Lescarboura, who became the first man¬ 
aging editor of Mode'im Electrics^ and 
later managing editor of a number of 
other publications. 

Victor H. Laughter was another im¬ 
portation of mine, I brought him all 
the way from Mississippi after I had 
seen some of his letters. He was an ex¬ 
cellent radio man and is today a manu¬ 
facturer of radio testing equipment, 

Isidor Goldberg, like Lescarboura, 
came to me in knee pants, and was ac¬ 
tive in our factory in various capacities. 
This early radio training never left him, 
and he is, today, the president of the 
Pilot Radio Corporation. 

About this time also, Harry W. Secor 
came with me in an editorial capacity; 
this veteran radio man has ever since 
been with me, and is today managing 
editor of Short Wave & Television. 

A little later, E. R. Weedon became 
the general manager of the E. I. Com¬ 
pany; he is today advertising manager 
of Butterick Publications. It was he 
also who, in 1911, induced me to put 
out the E. I. Company's first Spanish 
catalog, as he had been in South Amer¬ 
ica and was well acquainted with the 
Spanish language. Over 100,000 cata¬ 
logs in Spanish were circulated in 
South America thereafter, and the ven¬ 
ture proved profitable. As far as is 
known, this was the first radio catalog 
in Spanish. 

Then there was Milton B. Sleeper, 
who first came with me in the capacity 
of associate editor of the Electrical 
Experimenter, 

This well-known radio engineer is 
now domestic sales manager for F, A. D. 
Andrea, radio receiver manufacturers. 

Next on the list is H, G. Cisin, who 
started with us and is well-known as 
a technical radio writer. Incidentally, it 
was he who invented the first A.C.-D.C. 
radio set, and his patent w’as recently 
upheld. 

From Down East I imported a 100% 
Yankee of the taciturn type of Calvin 
Coolidge. His name is Clyde Fitch, who 
wns with us for a number of years in 
various capacities, in the radio labora¬ 
tory designing radio circuits and radio 
instruments, and also a.ssociate editor 
of the Experimenter magazine, as well 
as Everyday Mechanics, He became 
somewhat famous for his superhetero¬ 
dyne circuits, especially the Tropadyne, 
which was in high vogue during the 
late *tw*enties. 

Then there wns Robert Hertzberg, 
who was on the staff of several of my 
magazines including Television News 
(later merged with my present Short 
Wave & Television magazine), Mr, 
Hertzberg is now editor of Modern 
Mechanix magazine. 

Later on, through the E. I. Co. or 
through my various magazines, other 
names which since have become famous 
were added to the list of those who 
started wnth me. Among them are such 
well-known radio names, as Samuel 
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New York. N.V. 

|a America** Createst Radio Mail Order Houtt 

ELEVEN NEW YORK STORES 

THIS ADVERTISEMENT APPEARED IN 1923 


Cohen, now president of the General 
Instrument Corporation. He still manu¬ 
factures enormous quantities of radio j 
condensers, for practically every radio 
set made in the United States today. 

Wr G. Maney, now with Aerovox Com¬ 
pany; 

A. P. Peck, now associate editor of 
Scienfi fic A iiverican; 

Maurice L. Muhleman, editor of a 
number of radio magazines, and now of 
All lyave Radio; 

Leon L. Adel man, now sales manager 
of Cornell-Dubilier; 

John F. Rider, now publisher of 
‘‘Rider^s Radio Manuals”; 

Alfred P, Morgan, who later on be¬ 
came a radio manufacturer in his own 
right; 

E. J. Quinby, as well as C. W. Palmer, j 
both of whom are now with the Western | 
Electric Company; 

Then there was E. T. Jones, one of i 
my first editors of Radio News, now in 
the manufacturing division of RCA at ‘ 
Camdeni N* J.; j 

Pierre Boucheron, also one of my first i 
editors on Radio News, who later be¬ 
came well-known as an official of the 
RCA Radio Mfg. Corp., and now general 
merchandising manager of Remington , 
Arms Manufacturing Co. 

And I must not forget Robert E. 
Lacault, who came to me, fresh from 
France, after the war, to become one | 
of niy best editors on Radio News. Mr. i 
Lacault, inventor of the Ultradyne cir- ! 
cuit, was one of the outstanding de¬ 
signers of superheterodynes. He later 
on became a manufacturer of radio sets, 
and a brilliant future was predicted for 
him, but an untimely death cut his 
career short. 

There were many others who, if they 
did not become so prominent, are still 
connected with the radio industry in one 
way or another. 

Before the World War, the E. L Com- 
pany became known through every part 
of the w'orld, and there are few coun¬ 
tries today which can not boast of some 
early E. 1. Co. apparatus. Many of these 
articles, by the way, were patented by 
me and, at the height of the E. I. Co.^s 
career, I had a string of patents, all 
pertaining to wireless apparatus of one 
sort or another. 

One of the best known patents, no 
doubt, w'as that of the Gernsback Slider, 
used in all E, I. Co, tuning coils. This 
w’as made of red and black composition 
and was made to slide on a square rod; 
the contact was effected by a ball, 
attached by a spring to the slider. 

Another familiar patent of the E. I. 
Co. was an electrolytic interrupter, 
which consumed a terrific amount of 
current and merrily burned out fuses all 
over the land. 

Then there w^as the well-known Elec¬ 
tro Rotary Potentiometer, also patented 
by me. Also, I had a compression chuck 
headband with which most of the later 
E, 1. Co. headsets were equipped. In 
addition to this, minor other patents 
helped to give the E, I. Co. its repu¬ 
tation. 

There was also the famous Rheostat 
(Continued on following page) 





T. LENNON 
East Hartford* Conn. 

SAYS: — 

Tomer wants^l^eT n7e ttianK yon\or the »plen<aa serv- 
Ice, aUo for 5 ’our many sales licips. 

YOU SAVE VS 40°/* 

THE LATEST 

Of our now larife K.'idlo oaunloC is 
an Encyclopedia on Standard lladlo 
Sots. Voti will find Illustrated and 
described, all the newest 1038 
models In home clci trie sets—f.Tim 
battcrj' sets and atiio and boat 
sets. Scl.s nia<le by StromberK 
Carl son—UC A— Zon it h— I *li 1 1 co—GE— 

<;runo\v —E merson— Faila — Garod— 

Motorola—Kadctte—Dolco and many 
others. 


Get This New 
1938 Catalog 
FREE 

also our plan on bow you may 
make bljj weekly commissions In 
spare or full lime. Experience Is 
not necessary as our catai«>|? tic* 
scribes fully each set and the ln« 
Ktructions we funilBh will help 
you make sales easily. The <lls. 
counts our .<4alcsinci» obtain arc 
as hlRli IIS •lO'r’o off tiie list price 
and every set Is 8hiPPt“d In a fac* 
lory Rcaie<I carton with a 3 year 
written euarantcc. 

AS A SPECIAL INDUCE- 

you may purchase a radio 
nicn I yourself and take ad* 

vantago of the salesman's ills- 
count and use It In your onfi 
home for demonatratlon puriK>8e» 
for future orders. 

Mftnn I 'C iR only Radio 

a orKanlxation in tin* 
U.S. sol Uni? Siandard make Na¬ 
tionally known radio sets in every 
hamlet, town, farm. 

Many other men have written usi 
tellinR how easy and 8lmj»lc it is 
to sell ytandard Make, Nationally 
Advertise*! Radlo.s. Vou always 
have what the customer wants, 
because wc eaii-y over -100 differ¬ 
ent models of Radio Sets, r.nnfiring 
In price from S7.03 to §li500. 
We have been In business for 
almost 50 years and have boon 
selling radios for about 20 years, 
so you see you are tlolnjj business 
wlUt a concern of responslblllty 
nnd reputation. 

Dc sure to niall coupon for your 
copy of our new catalog. 
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A.J.mYNES 

Wad. y^ed^^tted. 

ZJhe. JctmotiA." 

SUPER-CUPPER 



New 1 Tube, j 

7 Band Receiver 

THREESTAGESOFRADIOFREOUE.\CY \ 
AMPLIFICATION INCLUDING 

Built-in Signal Booster 
and Preselector! I 

H ere is the type of short wave receiver 

YOU HAVE ALWAYS WANTED. IT IS DE¬ 
SIGNED SPECIFICALLY FOR LONG DISTANCE 
SHORT WAVE RECEPTION AND HAS THAT EXTRA 
POWER AND PUNCH NEEDED IN BRINGING 
THROUGH A WEAK DX STATION. 

UNUSUAL DX RECEPTION 

The SUPER-CLIPPER guarantees you consistent foreign 
reception; but it goes further than that^you can expect 
the UNUSUAL In long distance reception with this big 
record-breaking receiver. Its circuit utilizes both re- < 
generation .and super-reqeneratlon combined with radio 
frequency amplification. The tube line-up is as follows: — 
6I<7 RF Booster; CK7 RF; 6K7 Ultra-hiqh RF (separate 
channel); 6J5 Detector; GJ5 First audio; 6L6G Power 
output; 60 Mectifler. 

Adjustable bandspread which nay be set to ANY desired < 
degree is a particularly useful feature. The amateur 
twenty meter band, for instance, may he spread over 
the whole 180 degrees of the larqe bandspread (center» 
dial if desired; or, If you prefer, you can even put '.’j 1 
or of It over this whole dial. Think what this kind 
of bandspread means on the crowded foreign broadcast 
bands! 

Variable antenna matching permits proper coupling to 
ANY antenna, giving maximum energy transfer at all 
frequencies. This is a tremendous help In weak signal 
reception and Is usually found on only a few of the 
most expensive custom built receivers. 

A Few of Its Many Features: 

•A Built-in Signal Booster and Preselector which enables 
the crowded foreign stations to be separated and even the 
weak ones built up to loud-speaker volume. Covers same 
range as main tuner and is tuned automatically with it 
but may be switched out of circuit for stand-by tuning 
and local high fidelity reception. 

A Calibrated reduction drive tuning dial covering from 
22 to .54 megacycles (13 to S5S meters) in four over- 
i.apping bands controlled by bandswitch (NOT plug-in 
coils). 

A Both electrical and mechanical bandspread entirely 
eliminating critical tuning on even the weakest foreign 
stations. A separate bandspread and ultra-high frequency 
condenser Is used. 

A Two stages of powerful audio amplification with 6L6 
beam power output. 

A Separate Ultra-high Frequency R.F. channel (3 to 12 
meters) using airwound coils and 6K7 R.F. amplifier. 
(Separate antenna connection is provided for maximum 
efficiency.) 

A Six inch dynamic speaker; Noise and Tone control; 
Earphone jack, etc.: In fact every worthwhile feature 
that you have told us you would like to have )n your 
personal receiver. 

The New 1938 
Super - Clipper 

complete with 7 lubes, ready to plug 
in to any 110 v. A.C. hne and 
operate. Shipping weight 30 lbs. 

NOT SOLD IN KIT FORM. 
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THE OLD E. I. Co. DAYS 

(Continued from preceding )>age) 

Regulator, which was built with an 
open coilspring resistance for better 
cooling, Almost every experimenter in 
the country had one of these rheostats. 

I must not forget another E. I. Co. 
piece of apparatus which became 
famous — the Radioson sealed-in elec¬ 
trolytic detector, also reproduced in this 
article. This had been developed by me, 
and it certainly was (and still is, to 
my mind) the most sensitive detector 
except for the vacuum tube. 

I developed a method whereby a 
special ty|>e of Wollaston wire was 
fused into a glass tube and then drawn 
out into a sealed tube. This was then 
l)roken in half, and the sealed half 
ground on a very fine stone, and then 
highly i)olished. Each ))oint was then 
viewed, through a high-iiower micro¬ 
scope, by several operators before the 
detector part proper was sealed in a 
glass tube containing diluted sulphuric 
acid. 

While these detectors were satisfac¬ 
tory, the trouble was that strong static 
tended to burn them out inasmuch as 
the fine platinum Wollaston wire was 
less than 1/10,000 of an inch in diam¬ 
eter. 

One of the things which helped to 
disseminate wireless in the early days 
was the E. I Co.’s famous ‘‘Wireless 
Course in 20 Lessons,” by R. Gernshack, 
H. W. Secor and A, C. Lescarhoura. 
This “Wireless Course” went through 
more than 20 editions, totaling some 
200,000 copies, and was given away free 
through the E. T. Co. catalog in a rather 
novel manner. Bound in the middle of 
the catalog were 20 coupons; if you 
needed wireless supplies, you tore out i 
one of the coupons which entitled you I 
to one lesson, provided your order was | 
for $1.00 or more; if you ordered 
merchandising totaling $20, you, there¬ 
fore, received the 20 lessons free. 

The E. I. Co. proclaimed proudly that 
the “Wireless Course in 20 Lessons” was 
“In use on every battleship of the U. S. 
Navy.” Indeed, the course was used to 
teach newly recruited Army and Navy 
operators during the World War. 

RADIO (“WIRELESS”) LEGISLATION 

The part played by me in the enact¬ 
ment of wireless legislation has been ■ 
printed many times by otheis. I give 
herewith a reprint from one of the 
later catalogs of the E, I. Co., which 
states the case concisely. It must he re¬ 
membered that there were then no radio 
laws, nor restrictions, and any one could 
set up a transmitter and raise a rumpus , 
in the so-called “ether,” to the annoy¬ 
ance of amateurs and govci nment sta- | 
tions as well. This state of affairs could ' 
not, of course, go on. I clearly foresaw 
that, sooner or later, the government j 
would put a halt to all amateur radio | 
activities, and in Modern Electrics I 
sounded many warnings to this effect. 
The catalog reprint follows: 

The very first talk about Wireless Letrislation 
in the country started in 1908. The writer in his 
Editorial in the November, 1008. issue of 
Modem Electrics pointed out that a wireless law j 


TWO MILESTONES 

In Circuit 
Dkvelopment 


1922-Haynes DX Circuit 

The first untuned primary broadca.At re¬ 
ceiver—(the original so called "three-circuit 
tuner'*) 

1923~Haynes Superheterodyne 

The Haynes Superheterodyne, sold in kit 
form, was the first superheterodyne receiver 
to be made available to the radio public. 



Please Say That You Saw It fw Radio-Cr.\ft 


REPRODUCED FROM OLD ADVERTISEMENT 












RADIO-CRAFT for 


MARCH. 


193 8 


635 


WIRING 

DIAGRAMS 

package number I supple¬ 
ment to John F. Rider's 
“Trouble Shooter’s Manual” 
is now ready for distribution. 
Here is an opportunity to se¬ 
cure wiring diagrams of the 
modern screen grid receivers 
at a ridiculously low price. 
115 wiring diagrams, size 
8'/2 in. X 11 in. punched three 
holes suitable for loose leaf 
binding, covering screen grid 
receivers produced by such 
manufacturers as Grebe, 
Crosley. Stromberg-Carlson, 
Fada, Stewart-Warner, Edi¬ 
son. Eveready, Silver-Mar¬ 
shall and others . . . Price 
$2.50 postpaid. . . . Write for 
list of diagrams and books. 


RADIO 

TREATISE 

COMPANY 

1440 BROADWAY NEW YORK CITY 


Yiras sure to be passed in a very short while. In 
order to guard against unfair legislation as far 
as the wireless amateur was conccrnotl the 
writer, in January, 1909. organizcil the “Wire¬ 
less Association of America.” This was done to 
bring all wireles.s amateurs together un<l to 
protest against unfair law.s. Previous t4» this 
time there was no wireless club or association 
in the country. In January, 1913, there were over 
230 clulis in existence, all of which owe their 
origin to the “Wiivle.'^s .\jjSociation of America.” 

The association had no sooner become a 
national body than the lirst wireless bill made 
its appearance. It was the famous Itoberts Bill, 
put up by the since defunct wireless “trust.” 
The writer, single-handetlly, fought this bill, tooth 
an<l nail. He hail representatives in Washing¬ 
ton. and was the direct cause of having some 
.’».000 wireless amateurs senil pi-otesting letters 
and telegrams to their congressmen in Washing¬ 
ton. The writer s Editorial which inspired the 
thousands of amateurs, appearoil in the January. 
1910. Is.sue of Mftilern Electrics- It was the only 
Editorial during this time that fought the Koherts 
Bill, No other electrical periixlical seemed to care 
.1 whoop whether the amateur should be miizzlcil 
or not. If the Roberts Bill had become a law 
there would bo no wireless amateurs today. 

That Editorial Ciuickly fouml its way into the 
prA*ss and hundred.^ of newspapers endorsed the 
writer's .«»tHnd. During January. 1910. the New 
■^'ork American, the New Y'ork Independent, the 
Ne\A Y'ork World, the .New York Times, the 
Boston Transcript, etc., all lauded and com- 
memied the writer’s views. tSce Editorial article 
Kebruary. I9l0. Mndcrn Electrics.) Public sen¬ 
timent quickly turned against the Itobcrts Bill 
and it was dropped. 

Later, the Alexander Hill made its appear¬ 
ance. on December II. 1911. This hill as far ns 
the amatenv was concerned w:is not quite rxC- 
ceptablc to the writoi*, who had the amateurs’ 
lights at heart, a ml steps were immediately 
taken to bring about :,n amemiment as the writer, 
perhaps more than anyone* else, realized that 
this bill, in some form or other, would become 
.t law sooner or later. This is clearly stated in his 
Editorial in the Eebruary, 1912, issue of Modern 
Electrics, In (hat Editorial is («> he found also 
the first and now historical recommendation that 
if a wireless law was to lx* framed it should re¬ 
strict the amateur from using a higher power 
than 1 kw. and his wavelength should l>e kept 
hebiw 200 meters. No one else iiad thought of it 
before ami it i.s to he noted that when Congress 
tinally passed the present wireless law, it 
accepted the writer's recommcnflation in full, 
ihns paying him iho greatest compliment, while 
at the same lime acknowledging the fact that he 
:icl4‘d a.s the then sole spokesman for and in be¬ 
half of the wireless amateur. 

In March. 1912. the writer in a letter to the 
New > ork Times (See page 2l. April. 1912. 
i-siie Modern Electrics.) pointed out the sbort- 
lijmings of the Alexander Bill, and protested 
against unfair legislatioY). 

The Times, as well as host of other news¬ 
papers. took up the cry and published broailcaKt 
the .shortcomings of the Mexatuler Bill. All tWh 
agitation ha<I the desireil elTect and Mr. Alex¬ 
ander for the first time realized that the ama¬ 
teur could not be mnzz-led, especially when there 
was such a periodical as Modern Electric» to 
rluimpion his cause. Promptly in \pril the 
Alexander Wireles.s Bill, amended, appeared aTi«l 
here for the first time in history the amateur 
and his rights are introduced in any wireless 
bill. 

Mr. Alexaniler and his advisers accopteil the 
writer's locommendation as sot forth in his Edi¬ 
torial in the I cbniory, 1912, issue of Modern 
Electrics. 

It will he note^l that it copic<l the writer's 
recommendations word for wor<l. The am.iteiir 
had at last come into his own. This is all the 
more remarkable as this is the only country that 
recognizes the wireless amateur. On May 7. 1912. 
the Alexander Bill, amendeil. now known as 
S-6412. passed the United States Senate and im 
May 8lh was sent to the House of Representa- 
lives and referrcil to the Committee on the 
Merchant Marine and Fisheries. The bill was 
signed On August 131 h by President Taft, thus 
making it a law. 

This terminated the fight which the writer 
had waged single-handedly for almost hve years 
in behalf of the American amateur. 

With wireless having become more 
specialized under government regu- 
(Continued on following }xige) 



EVERYTHING . . . 

Just as You Want it! 


Before assembling Volume VIII we asked 
servicemen WHAT they wanted and HOW 
they wanted that information arranged. 


RIDER MANUAL VOLUME VIII 

JUST OFF THE PRESS 


glv«i you Iht tarvicing 
data you need—p’/np/i- 
tied and ftondofdired. 

Included with Volume 
VIII If a ipeclal EXTRA 
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It Woriii, " Covering opef- 
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RIDER BOOHS 

AUTOMATIC FREQUENCY 
CONTROL SYSTEMS 

With Automatic Frequency Control Ciicuili in 
moit new higher-priced models, knowledge o& 
“AFC" mea/is money in your pocketl Leora 
the proctical facts, from these easv-to-under* 
stand explonotions. Get your copy today. 
Cosh in on Profitoble “AFC" work. Hard 
covers. 144 pp. $1.00. 

SERVICING SUPERHETERODYNES 

Chonges, changes, chongesi That has been 
the history of the superheterodyne circuit. Moke 
repoirs quickly by anolvting the different parts 
of the circuit quickly. Rider shows you how in 
thts revised edition which has S88 profusely 
illustrated pages. $1.00 

THE CATHODE.RAY TUBE 

Written especiolly so you con understand the 
subieci. With introduction of new, cheaper 
Cathode-Rqy Tubes, this book is even more 
indispensable for its complete practical infar. 
motion an Oscillographs, etc. 336 pp. 450 
illustrations . $S.50 
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need thisi 96 pp. 46 illut, 

ON D-C VOLTAGE DISTRIBUTION IN 
' RADIO RECEIVERS. How d-c voltages are 

led to tube elements, etc. 96 pp. 69 illvf. 
ON ALTERNATING CURRENTS IN RADIO 
RECEIVERS—with drowings and diogromt. 
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Students at COYNE operating 
D switchlioard that controli 
power and light enough for a 
small town 


BY MY AMAZINGLY 
QUICK, EASY WAY 

PREPARE 

Today for a 
Real future 

Whether you are 16 
or 40 years old Elec- 
triclty offers you 
many opportunities 
for a NWll paying job 
ora business of your 
own. Here in the 
Coyne Shope you 
can get a training in 
12 weeks that will 
qualify you for your 
start in thisfascinat- 
ing opportunity 
field, Coyne train- 
Ing i 8 practical 
“Learn by doings* 
shop training. You 
don't need ad¬ 
vanced education or 
previous electrical experience. 

Work on Actual Dynamos, 
Motors, etc.—Only 12 Weeks— 
in the Great COYNE Shops 

C^yno training is not given by home study. 

You must come to the Coyne shops to get this 
training, on real actual electrical machinery 
and apparatus. You are trained on real Dy¬ 
namos, Motors. Generators, etc., all iu full 
Operation. 

I'll Finance Your Training 

Get jTiur training first. Then take 
18 months to pay for it in easy 
monthly payments starting 5 
months after you start school. 

Send coupon today for all de- 
tail, of this plan. ^ ^ 



Ho Correspondence 

Students tciUng actual cooveitcv 



Earn While Learning 
EMPLOYMENT HELP 
AFTER GRADUATION 

If you arc short of mon¬ 
ey'and need part-time 
work to help pay living 
expenses while training, 
iny Employment De- 
parttnent will help you 
get a part time job. After 
graduation they will 
give you Free Lifetime 
Employment Service. 


Here is Proof of 
COYNE Training 

*'Two weeks after leaving 
Bchool 1 took wiring 
job," says E. D. Bcrndt. 
'’profits paid for entire 
course"! You would be 
amazed at the number 
of such enthusiastic let¬ 
ters we receive from 
graduates praising 
COYNE results. 


Included NOW ~ Diesel Engines 
Refrigeration, Air Conditioning 

Thisext ra Training without extra cost is included 
with your regular training if you enroll now. 

FRPP t the Big Free Coyne 

book. With it I'll eend you all the 
facts of Coyne training and special features. 


FILL OUT THE COU¬ 
PON and SEND it befor* 
another day of your Ufo 
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THE OLD E. I. Co. DAYS 

(Continued from preceding ]xige) | 
lations, radio began to expand rapidly j 
and, while the E. I. Co. had its ! 
ups and downs, still it continued to 
make progress. Came the World War • 
and, with the entrance of the U. S. into 
the war in 1917, the official edict that 
all radio activities must cease immedi¬ 
ately. No further radio instruments 
could be sold; so the puzzle for the E. I. 
Co. became ‘‘What to do?'* 

For the time being, it was necessary 
to change the entire business around 
from wireless to non-wireless. This I did 
by utilizing many of the parts which 
we had in stock, turning them into tele¬ 
graph instruments and other electrical , 
instruments and devices. But the best 
remedy proved to be a large quantity of 
radio parts made into a sort of kit I 
w'hich I called “The Boy's Electric 
Toys.;' I 

This set, with an instruction book, 
showed how' to conduct some 100 elec¬ 
trical experiments, and practically all 
the material that went into the kit had 
originally been parts used in our wire¬ 
less instruments. 

Before this, however, I had already 
sold Modern Electrics to a former 
partner of mine, and this magazine was 
later merged wdth Popular Electricity 
and became known under the name of 
Worlds Advance, 

This later became what is today 
Po}ndar .Science. After that I started ’ 
the magazine Electrical Experimenter, | 
which also made history. Like Modern ! 
Electrics^ the Electrical Experhnenter \ 
was also closely connected with the 
E. I. Co. It was destined to become a | 
great radio magazine, as it carried more ' 
radio text and more radio advertising - 
than any other magazine of its time. 

When the World War had gone into ’ 
its second year, many Americans, my- | 
self included, began to think that it | 
would be only a matter of time until the | 
United States, too, would enter the war. 1 
With the passing of the Wireless Act 
of 1913, the usefulness of the Wireless 
Association of A'merica had come to an 
end and, though up to late 1912 there 
had been enrolled not less than 22,300 
members, the Wireless Association had 
no political significance of any kind. 
Late in 1915, however, I took it upon ' 
myself to form the Radio Leagtie of | 
America, because I felt that the U. S. j 
needed a body of radio recruits w'ho 
would be needed when w’e finally did 
enter the war, I 

As the first move I called up Capt. 
W. H. G, Bullard of the U. S. Navy 
and asked him w'hether he would help 
me in forming the Radio Leagtie of 
AmericOr, This he did, early in Novem¬ 
ber, 1915, by accepting honorary mem¬ 
bership in the League, The board com¬ 
prised the follow'ing illustrious mem¬ 
bers : 

Capt, W. H. G, Bullard; Prof, Regi¬ 
nald Fessenden, of radio fame; Nikola 
Tesla, that indefatigable electrical 
genius who is today possibly the great¬ 
est living electrical scientist; Dr. Lee 
de Forest, Father of American Radio; I 
myself became manager. I give here a 
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Mr. H. C. Lewis. Pres. | 

COYNE ELECTRICAL SCHOOL \ 

500 S. Paulina St.. D*pt. 3S-83» Chicago, lit. • 

Dear Mr. Lewis: Send me your big free catalog and * 
tell me all about the Fro« Electric Refrigoratlon • 

course you are includiog. i 
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Please Saif That You Saw It in R,\dio-Craft 
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&ELECTR1CAL 

CASES 

ASPECIALU 

AVOID Delays. Profit 
ii from Your Inven¬ 
tion. Write today for 
free book “How to 
Obtain a Patent.” 

Send Sketch or 
Model of your idea 
for preliminary exam¬ 
ination and my re¬ 
port. Your rights will 
be carefully safe¬ 
guarded and held in 
strict confidence. 
Highest references. 
Prompt Personal At¬ 
tention to each case. 

FREE fe 






mm 


WRITE 

Tonsf 

I 

CLARENCE A. O’BRIEN 

Registered Patent Lawyer 
501 Southern Building, Washington, D, C. 

\~ - - -< 


I few excerpts from the prospectus of the 
{Radio League of America^ reprinted 
from the December, 1915, issue of the 
Electrical Experimenter: 

“The advent of the Preat European war in 
1911 found the U. S. in an unprepared condi¬ 
tion as regards its defenses aiul vigorous steps 
were promptly taken to wake us from our 
lethargy. Pres. Wilson’s recommendations to the 
country for a vast increase of our Army and 
Navy has been so much discussed of late that 
no further reference to his valuable advice is 
required here. It suflices to say that probably 
a vast majority of citizens indorse the Presi¬ 
dents defensive military program. 

“But there exists today a formidable defense 
weapon, which up to now has not been ex¬ 
ploited by Uncle Sam. We refer to the thou¬ 
sands of amateur radio stations scattered broa<l- 
cast througli the entire length and breadth of 
this fair land. There is hardly a hamJet today 
which does not boast of several amateur wire¬ 
less stations, and their number is increasing by 
many hundreds each day. 

“If Uncle Sam grants the amateur the free 
use of the ether, it is certainly up to the ama¬ 
teur to give something in return for the privi¬ 
lege. It was with this thought uppermost in 
his mind that Mr. Gernsback in July, 1914, 
first conceived the idea of organizing the liadio 
Lean ue of A merica . 

1 “By referring to the 1914 Government book, 

I ‘Radio Stations of the United Stales.’ it will be 
. seen that only 3,723 amateurs have been licensed 
• since 1913. The rea.son for this surprisingly small 
j registration is found in the fact that the law 
does not re*iuire receiving stations to be licensed, 
nor small sending stations located in the interior 
of large sttites, where the effect of u weak spark 
coil w'Ould not extend over the state bonlcrs. Such 
stations are exceedingly numerous and have 
been estimated to run above 300,000. Now, then, 
there appears no reason for doubt that, sooner or 
later, the Government would pass a new law 
re<|iiiririg the registnition and licensing of such 
stations in order to have such stations available 
in case of national stress. 

"No one can foretell what surprise such a new 
law will bring the amateurs, and for that reason 
it cannot be denied that it is far better and 
more patriotic to give this necessary information 
voluntarily to the Government, instead of wait¬ 
ing till a new law is passed which might perhaps 
be detrimental from the viewpoint of the 
amateur.” 

Membership in the League was free; 

I there were no dues or fees of any kind. 
The radio amateur had merely to sipn 
I the blank on which was stated, among 
other things: “I the undersigned, a 
radio amateur, am the owner of a Wire¬ 
less Station described in full on the 
back of this application. My station has 
been in use since. and I here¬ 

with desire to apply for membership in 
! the Radio League of America, I have 
read all the rules of the League and I 
hereby give my word of honor to abide 
by all the rules, and I particularly 
pledge my station to the U, S. Govern- 
» ment in the event of war, if such occa¬ 
sion should arise. 

“I understand that this blank with 
my signature will be sent to the U. S. 

' Government othcials at Washington who 
will make a record of my station.” 

Certificates of membership in the 
League were also made, wherein the 
amateur pledged himself to abide by all 
the rules. The League also issued an 
official insignia or button. The U, S, 
Government found the idea valuable 
and, indeed, I was in receipt of many 
letters from high officials endorsing the 
movement. Late in November, 1915, 
Capt. Bullard wrote to me as follows: 

“I beg leave to acknowle<lge the receipt of 
your letter of November 8, 1916. submitting in¬ 
formation concerning the Uodio l*€o<juc of 

(Continued on following page) 


Protect Your 
Inventions With 
U. S. Patents 

MAIL COUPON 
FOR BIG 48 PAGE 
BOOK AND FREE 
FORM FOR RE¬ 
CORDING YOUR 
INVENTION 


send 


I NVENTION, like 
cverythiriK else today 
is a business — you must 
know what you are do¬ 
ing. First, you must 
know how to obtain 
patent—then how to 

market your invention. 
Don’t move in the dark 
—get the complete story of Patents 
and the Inventive Field before pro¬ 
ceeding. 

How To Proceed 

Our FREE 48-I*age Book takes you 
from the first step in obtaining patent 
to last step in commercializirig your 
invention. Practically everything you 
need to know is in this book — prepared 
by experts with years of training in 
the patent field. We have served thou¬ 
sands of inventors in the United States 
and we can serve you very reasonably 
on liberal terms. 

Free Record of Invention — Mail Coupon 

UoTi’t delay — learn what you must do 
today — Send for our FREE book, “Patent 
Guide” ami FREE “Record of Invention” 
Blank for submitting your invention. 



I’lt OUT Fr«e "Record ^ 
e/ i-nvmum” form to 

ajunVf vou\orteord\no 
the deecTxptif outiine 
o/vour and 

to eetuMith the dale of 
your «nr«;ntWn. 


CLARENCE A.O'BRlEN 

t> HYMAN BERMAN _ 


Registered Patent Attorneys 

533-M Adams Building. WASMINCTON. O. C. 

Please send me your FRER BOOK, "Patent Guide 
tor the Inventor’' and your “Record of Invention' 
form, wltliout any coat or obligation on my part. 


Nuiuo . . 

Address . 

(Important: Write or print name plainly) 


THIS ADVERTISEMENT APPEARED IN 1922 


Please Say That You Saw It In Radio-Craft 
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(1) The Acoustic Com* 
pensator enables you, to 
lower or raise the response 
of the microphone 1^ the 
mere flip of the fingeri 

(2) Makes the Velocity 
immediately adjustable to 
close talking or distant 
pickup. ( 3 ) Imraediplely 
adjixstable to any type of 
job or occasion. 

MODELS RBHk, RBMk. with acoustic compenaa- 
lor. Frequency range 40 to 11,000 CPS. Output, 
—€5 db. Switch, cable connector. 25' of cable. 

I S42.00 UST 

MODELS RBHn. RBMn. without acoustic compen¬ 
sator . . $42.00 LIST 


MODELS RAH.RAL, excellent for speech and 
music. Reduces feedback. Output, —68 db. 

$22.00 LIST 

AMPERITE CONTACT MICROPHONE, 
for use on all string instruments... .S22.00 LIST 
AMPERITE *'HAND*I*MIKE." smallest velocity 
made; used as hand, desk, or stand mike. ^ 

$22.00 LIST' 

Write for new lUustrated Bu//e(lns. ^ ^ 
FREE: Window Decal <!» Window Display; 

also’new sales h*tps. , 

^MPERITE (o. 561 BROADWAY. N. Y. | 


AMPERITE — 

^ MICROPHONE 


LET HE TRAIN YOU td -komA 

FOR A GOOD 

RADIO JOB 


• «. M,h.up< LineforBig Money 

R*dio ts Krowing fast. >rodern rsceiverd 
require thorouKhly trained experts for 
aernce and maintenance. You can become such an expert 
right St home through R.T.A. methods and begin 
esmmg money almost from tho start of your course In 
s T«ry short time you will 


Be the ONE Man 
in 1,000 

who understand* STerjthlng there 
li to know in order to give quick 
"iure-nre" aervlce to all kind* of 
rocelTer*. You can be the one man 
who can take the serrice buiinesi 
sway from the old-time radio 
"tinker." 

ATo Experience Needed 

Eren though you knrnv nothing 
about Radio now, you can quickly 
qualify the II.T. A. way to step 
right into a well-paying position 
-~OT start your own iirofl table 
business. Use yuur spare time and 

LEARN AT HOME 

Most R.T.A. memhers at.irt mak¬ 
ing money right from the begin¬ 
ning. The special ai-rvicing e<iulp- 
m»nt which is supplied without 
extn cost nukes this poasiblo. 
Don't wait—get started now. Write 
today for our Interesting Radio 
Book FREE. 

Don*t Put It 0/7—Sens/ 


INCLUDED 
WITH OUR 
TRAIN ING 



This efficient time¬ 
saving. trouble*/ind- 
ing Circuit Anotyaer 
and Resistance Tester 
helps you to make 
money without delay. 
Our Free Book tells 
you how. 

Coupon Now 


RADIO TRAINING ASSOCIATION OF AMERICA 

4525 Ravenswood Avo., Dept. RC-38p Chicago, III. 


I RADIO TRAINING ASSN of AMERICA I 

d Dept. RC-38, 4525 Ravenswood Ave., Cnicago, III. I 

1 Gentlemen: Send me^ detaila of your Enrollment Plan I 
■ and Inforniation on hOw to Icam to make real money ■ 

2 to radio quick. J 

I I 


I Kamo .. , , , ... 

1 

2 Address .. 

■ 

I City . SUtp 


■ 

I 

I 

I 

I 

I 

>1 


THE OLD E. I. Co. DAYS 

(CoHthwed from preceding page) 

Antcrica, together with a copy of the Certificate 
of Membership. 

"It seems to me that you have undertaken 
to carry through a very patriotic motive in 
banding together the great number of amateur 
wireless operators in the U. S. which as y'ou 
state, now number probably over 300,000 of 
which only about 3,000 have been licensed ; it 
being presumed that the remainder operate re« 
ceiving stations only, and under the law are 
not required to have licenses. 

"The Naval Radio Service is particularly 
anxious to increase its operating personnel in 
time of public peril when many private stations, 
ship and shore, would probably be taken over by 
the general government, and the thought has 
arisen that through cooperation with the Radio 
League many of its members would like to enroll 
themselves for active 3er>’icc under the Navy 
Department at such times as their services might 
be required. 

"You can readily understand that any in¬ 
formation collected by the Radio League will be 
of the greatest value to this service, and this 
office will be glad to avail itself of your kind 
offer to furnish such free of all cost, this to 
contain the names, locations, etc., of all ama¬ 
teurs in the U. S. 

■‘I should like further to take advantage of 
this opportunity to a.sk >x>ur cooperation in en¬ 
rolling members of the /?a^io League for govern* 
ment (Navy Dept.) operation in time of war, 
and take this opportunity to enclose a circular 
prepared in this office which we have sent out 
to operating wireless companies in the U. S. 
who in turn have distributed them to their 
operators, with the result that many civilian 
operators have engaged themselves to enlist 
in the Navy in time of war. Ckuild we not do 
something similar to enlist members of your 
League, and would you lend your efforts to 
cooperate along these lines by giving the matter 
a little publicity? From the monthly list you 
propose to furnish we can get the names and 
addresses of many amateurs, among whom w’e 
might find many who would wish to enroll them¬ 
selves. Of course, the forwarding letter accom¬ 
panying the circular would have to be modified, 
but that could easily be done to call the atten¬ 
tion of amateurs to how they can really serve 
their country in time of need. 

"Please accept my thanks for thus being 
allowed to bring to your attention certain views 
in connection with the Radio League, an or¬ 
ganization which can be made to be of the utmost 
heli> to the government and by focusing the 
attention on existing laws bring home to every 
amateur the desirability of cooperation all along 
the line to correct the great tiuestion of inter- 
ference with proper government, commercial 
and other legitimate correspondence handled 
by means of the wireless art.’* 

(Signed) "W. H. G. Bullard, 

"Captain, U. S. Navy, 
"Supt. Radio Scrv'ice." 

From then on, the Radio League of 
America functioned smoothly and en¬ 
rollments grew at a rapid rate. This was 
fortunate for when in April, 1917, the 
U. S. finally did enter the War, the 
radio amateurs at least were ready and 
prepared, I was in receipt of many com¬ 
munications from the government dur¬ 
ing the War seeking to recruit radio 
operators for the service. 

Thus, for instance, on the date of 
June 16, 1917, Adjutant General C. J. 
Martin of Kansas wired me as follows: 

"R.'idio Company, Kansas National Guard, 
needs ten commercial radio operators. Please 
fiimisli names and addresses such operators in 
this section of country. Reply my expense by 
night letter," 

Adjutant General Martin was fur¬ 
nished the names promptly, and ac¬ 
knowledged receipt of them in his letter 
of June 25, 1917, as follows: 

*'Kindly accept my thanks for your kind¬ 
ness in furnishing me with the names of radio 
operators in this section of the country. 

"Capt. Elmer J. Stahl, Topeka, Kansas, is 
commanding officer of the Radio (k>. and it is 
probable that Capt. Stahl and the members of his 


Please Say That You Saw It in Radio-Craft 


AUTOMATIC FILAMENT 
CURRENT ADJUSTER 


Eliminates Rheostats in all amplifying circuits. 

Operates vacuum tubes at greatest efficiency 
vulthout adjustments of any kind. 

Automatically keeps filampnt at proper temper- 
ature thereby prolonging life of tubes from two 
to three times, and preventing "burning out." 

Eliminates need of measuring instruments. 

Easily attached, simplifies wlnng, permits com¬ 
pactness, improves appearance of panels and sets. 

Must be used in every vacuum tube circuit in 
Order to insure continuous operation at maximum 
•fhciency. 



WITH 

Mounting 


AMPERITE 


UmO u lUMW br Uoa- Th6,ou9ht, By th* 

inf utio,4lw:M in th« h 

£ic«ll*At t/4te prx»til.on 

AMPERITE CORPORATION 

561 BROADWAY NEW YORK. N. Y. 


THIS ADVERTISEMENT APPEARED IN 1924 


Become a big-pay man 
in the greatest indus¬ 
try of all timOL Quick¬ 
ly, easily and right at 
honie, you can fit 
yourself for highest 
salary positions or 
you can cash in on 
your spare time. The 
call is urgent for 
service mechanics, op¬ 
erators, designers, in¬ 
spectors. Unlimited, 
fascinating opportun¬ 
ities on land or sea. 

I im Ai N YOU HOME 


A RADIO EXPERT 


TO 
BE 

Under my practical, easy to understand. In¬ 
struction—you qualiiy In un amazingly short 
lime. No previous experience Is necessary. 
Every branch of radio becomes an open book 
to you. Ton learn how to design, construct, 
operate, repair, maintain and sell all forms 
fof Uadio apparatus. My methods are the latest 
and most modern In existence. 

rnpr Wonderful home con- 
lliLL struction tube receiving 
set of the latest design. 

‘‘Radio CDtr 
Facts” lIlLL 


Write Today 


A. G. MohauPt. Radio Engineer 
RADIO TRAINING ASSOCIATION OF , 
AMERICA 

4525 Ravensvvood Avenue, Chicago. Illinois , 


THIS ADVERTISEMENT APPEARED IN 1925 
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*'Bc Sure h's a Hammarlund'" 


NEW 

MODEL 

*‘C’» 


The product of 
14 years* experience 
niakmg the highest 
type precision instTMincnts 


HAMMARLUND 


^nd*^PLA?N CONDENSER’S 

For Greater Distonco, Less Interference 
and iJc//cr Tonal Quality 
Buy A Hammarlund At Your Dealer*s 
WRITE FOR DESCRIPTIVE FOLDER 



HAMMARLUND MFC. CO., 

4:4'438 W. 33rd Street. NW- York ^ 

Can.idian Represenf.'itive 
R ADIO. LIMITED. Momreal . ^ A 

==^ 


★ ★ ★ 



96% Perfect 


HIGHEST AWARD 
GIVEN ANY 
CONDENSER BY 


pAtAppW.ror 


Radio News 
Laboratory 


HAMMARLUND 


VERNIER 

VARIABLE 

CONDENSER 


Aflfoitla lutxr-affurate UinlnB fer Ions dlaUnce rweptlwi. 
Eliminates annoying "cut-lni” from undeslred autlona. 


Spec. Alloy . Nickel Plld. 

Hd. Alum. PL P*nel Mtg. Braa* Pi. 

J7.00.J)01 mfd cap. 43 Plate. $8.50 

6.00.0005 mfA cap. 23 Plate. 7.00 

„?;30.000J5 mfd. cap. J3 Plate. 6.50 

3H ilaJcellte Dial, II.OO Legs for Table rntg. 50c. 


At your dealers—otherwlie send Purchase 
price ard you win be supplied postpaid. 


HAMMARLUND MFQ. CO. 

144.146 W. I8tli St New York City 


★ ★ ★ 



r*t. Applied for 


Hammarlond 

Vernier 

Variable 

Condenser 


.001 Mfd. $7.00 
.0005 Mfd. $6.00 
3)4-in. Bakelite Dial, $1.00 


For Super-Accurate Tuning 

iThe Radio Newa Laboratories 
rate this condenser 96% per¬ 
fect, the highest rating given 
any condenser. Tested and ap¬ 
proved hy the Tribune Insti¬ 
tute. 

Write ^or detcriptiye circular. 

iHAMMARLUND MFC. CO.. Inc. 

144-146 Vitt'. ISth Street 
New York 


orpraniaation tvould b© interested in tho electrical 
and radio publicationa publishetl by yonr com¬ 
pany. It might be well to send them a list of 
such publications and possibly a catalog of 
apparatus. 

“Yours very truly, 

“C, J. Martin. 

“Adjutant General.” 

On August 15th, 1917, Lieut. C. H. 
MoCam, of the Navy, wrote me as 
follows: 

“The U. S. Navy Department has instructe<l 
' this recruiting office to make every efTort to 
enlist men for service in the raclio branch of 
the Navy. 

“These men are wanted immediately for ac¬ 
tive service. 

“We are unable to find a complete list of 
all radio operators in the St. Louis district, w’hirh 
comprises the entire state of Missouri, with the 
exception of Jackson and Buchanan counties, 
in addition to tw’o Illinois counties. Madi&on and 
St. Clair. 

''One of your subscribers to the Electrical 
Experimenter suggested to mo that you would 
be in a position to furnish us with a complete 
list of all licensed radio operators in this dis¬ 
trict. and in addition, those who are amateurs 
but who have not as yet been licensed. 

“You may be sure that any information given 
us will be highly appreciated. 

I (Signed) “C. H. McCam. 

“Lieutenant. U. S. Navy.” 

The lists of names were promptly sup¬ 
plied. About that lime, I decided it was 
necessary to do something for those 
I radio amateurs who had enrolled in the 
government service, and I started to 
publish their names under the caption, 

Radio Roll of Honor** Each month in 
j the Electrical Experimenter we listed 
the names of those who had enrolled. I 
continued to urge amateurs to enlist as 
radio operators for the government 
throughout 1917. I exhorted the some¬ 
times flagging spirit of the young men 
who did not respond as fast as I thought 
they should. 

At the end of the War, there being 
no further necessity for keeping the 
Radio League of America alive, it was 
disbanded. 

Several years before this, however— 
in 1910—the E. I, Co. had moved to 233 
Fulton Street after 84 West Broadway 
had become too small, and expansion 
was necessary; so the 5-story building 
at the famous address was rented. This 
address indeed became the first radio 
center, and in its immediate 'wake fol- 
low’ed the present **Radio Row** adjacent 
to 233 Fulton St., in Greenwich and 
Cortlandt Sts. Of course, the great ac¬ 
tivity of Radio Row did not begin until 
the broadcast boom in 1921, but still 233 
Fulton St. was the daddy of them all 
and, when the boom started, there blos¬ 
somed on each side of 233 Fulton Street, 

I as well as across the street and on the 
corner, one radio store after another, 
[until the overflow ran into Greenwich 
and later into Cortlandt Sts. 

Foreseeing the ultimate gi'owrth of 
radio, particularly after the war, while 
still on the premises of the E. I. Co. at 
233 Fulton Street, I started Radio 
News, which was to become the world's 
greatest radio magazine in its day. This 
was in 1919. 

j During the radio boom our publish¬ 
ing ventures assumed huge propor¬ 
tions, so much in fact, that the E. I. 
Company became less and less im¬ 
portant and, as thousands of others 
I (Continued on following page) 




“MC” 
CONDENSER 
(Left) SWK" 
COIL FOK.M 


(Right) 

NEW 

.MICRO 

CON¬ 

DENSER 


T WENTY-SEVEN years ago, Hanim.ir- 
luml preeision products were first in¬ 
troduced. Their e\.ict design promptly 
became the talk of the radio world. Today, 
Hamniarliiiiil precision products arc more 
than ever the elioice of engineers, profes¬ 
sionals, amateurs, set builders, and experi¬ 
menters everywhere. Every Hammarlund 
product feaiiiies the finest quality insula¬ 
tion. carefully selected metals, in addition 
to the famous painstaking Hammarlund 
design and manufacture—guaranteeing 
troulile-free long-lasting service. 

Over 500 precision protlucts are now 
being made by Hainniarliirid, viz.— 
single and split stator midge! and 
iiiiero variable condensers (availalde in 
44 sizes 20 to 320 niirif.) ; transmitting con¬ 
densers (38 sizes—20 to 1000 mmf.. 1000 
to 12000 volts) : acorn and standard 
Isolantite sockets (4 to 8 prongs) ; receiv¬ 
ing and transmitting R.F. chokes (6 ty])es, 
2.1 mil to 50 mil., 60 ma to 500 nia.) ; 
“SWK** XP-53 plug-iii coils (plain and 
wound—‘1, 5 and 6 prongs), etc. For de¬ 
pendable results use Hammarlund all tlie 
way. To I>e sure you get a genuine Hammar- 
hiiid product, look for the name Hamniar- 
lund stamped on every product. Mail 
coupon for new “38” catalog with complete 
dcj»<Tiption of all Hammarlund products. 


HAMMARLUND MFG. CO.. INC. KC-3 
424-138 W. 33 St.. N. Y. City 
( ) Please send me “38“ cataloK. 

Name . 


Canadian Address: 41 West Ave., N., Hamilton, Ontario 
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BIGGISI 
OPPflWBNUttS 
STlll HltfcD 

In a decade radio has be¬ 
come a giant industry. 
The opportunities created 
are being enjoyed by 
trained men. The Inter¬ 
national Correspondence 
Schools Radio Course, 
prepared by leading au¬ 
thorities and constantly 
revised, wtLL MAKE YOU A 
TRAINED MANl A fascinat¬ 
ing book — FREE. 


INTERNATIONAL CORRESPONOFNCC SCHOOLS 


Box 6678-D, Scranton, Pcnna. 

Send me"*free—-Information on subject 
checked: 

□ Radio □ Radio Service Man 

□ Radio Operator □ Electrical Engineer 


Name . 


LEARN BY EXPERIMENTING 


"Roll-your-own" Kit for 

VOLT-OHMMETER 



$189 


All parts 
mounted on 
metal cab¬ 
inet; Com¬ 
plete Kit, with 
test leads 

Add lie for postage 
V. Battery _ 


1 


SCHOOL DISCOOMT (S" SJO'S.?:) 20% 


RADIOLAB SERVICE 


375 Mid wood St. 
Brooklyn. N. Y. 


THE OLD E. I. Co. DAYS 

(Continued from jyi’ecedhig page) 
jumped into the makinpr of radio instru¬ 
ments, it was thought best to concen¬ 
trate our efforts on publishing. Con¬ 
sequently, the E, 1. Company stopped its 
radio and catalog activities and turned 
publisher, and in this, the E. I. Co. 
was highly successful. 

Between 1 and 1 V 2 million books were 
sold subsequently, during the radio 
boom, by the E. I. Co. to Wool worth’s 
and other outlets. 

These little books sold for from 10c 
to 25c, and many of them are still to 
be found in the libraries of radio en¬ 
thusiasts. 

In the latter ’20’s the E. I. Co. book 
business was merged with that of the 
Experimenter Publishing Company, 
thereby closing the long and varied ex¬ 
istence of a pioneer company that made 
history in its day, 

IDENTIFICATION OF 
ILLUSTRATIONS IN THIS ARTICLE 

(1) One of the first E. I. Co. catalogs in lOOfi. 

(2) First radio set advertisement on record; ad¬ 
vertisement appeared in the January 13, 
1906, issue of Scic7i.fi/ic American. 

(3) Earliest adjustable zinc spark-gap for ama¬ 
teur use. 

(4) Earliest slide-plate condenser. About 1909. 

(6) Auto-coheror of 1905. 

(6) E. I. Co, coherer and decoherer of 1905. 

(7) First Potentiometer for amateurs, hy E. I. 
Co. About 1908. 

(8) Transmitting helix (inductance). 1908. 

(9) Variable transmitting condenser. 1908. 

(10) E. I. Co. rheostat regulator. 1907. 

(11) First E. I. Co. tuning coil with Gernsback 
patent ball-bearing slider. About 1907. 

(12) Adjustable zinc spark gap, for amateurs. 
1908. 

(13) Earliest crystal detector stand. About 1908. 

(14) E. I. Co. patent ball-bearing slider. 

(15) Cover of E. I. Co. catalog in 1907. 

(16) E. I. Co. 1-inch spark coil. 

(17) Gern8l>ack rotary variable condenser. 1911 

(18) Adjustable E. I. Co. transmitting in¬ 
ductance. 

(19) E. I. Co. bare-point electrolytic detector. 
1908. 

(20) E. I. Co. 8eale<l-in electrolytic 4ietector. 

(21) E. I. Co. 1-inch spark coil. 

(22) Large tuning coil with ball-bearing sliders. 

(23) E, I. Co. Tclimco transmitter and receiver. 
About 1906. 

(24) First E. I. Co. electrolytic detector. About 
1908. 

(25) E. 1. Co. adjustable transmitting inductance 
with pilot lamp. 

(26) First E. I. Co. electrolytic interrupter. 1910. 

(27) E. I. Co, transmitting key. 

(20) Cover of one of the earliest issues of 
Modern Electrics. 

(29) First E. I. Co. loose coupler with fixed 
secondary. 1910. 

(30) First E. I. Ck>. loose coupler with variable 
secondary. 

(31) E. I. Co. loose coupler — perfecteil model. 

(32) Loose coupler with crystal detector and 
loading inductance. 

(33) E. I. Co. rotary variable condenser. 

(31) E. I. Co. air-cooled ^-^-kw. transmitting 
transformer. 

(35) The first audion or vacuum tul>e sold by 
E, I. Co. 1911. 

(36) Headquarters of E. I. CJo. at 233 Fulton 
St., N. Y. C. 1910. 

(37) First portable radio transmitter u.^ed for 
advertising purposes by E. I. Co. 1908. 

(38) E. I. Co. rotary zinc spark gap. 

(39) First complete receiving unit comprising 
tuning coil, telephone receiver and variable 
crystal detector made by E. I. Co. 1913. 

(40) £. I. variable loading inductance. 

(41) E. I, rotary potentiometer. About 1910. 

(42) E. I. Co. complete receiving set with tuning 
variable condenser, detector, potentiometer, 
loading inductance and phones, assembled 
on board. 1913. 

(43) E. I. Co. dc luxe receiving outfit. 1915. 

(44) E. I. Co. loading inductance. 

(45) Circuit of Gernsback radio remote control. 



Will They 
HaveTraHic Laws 
InTheSIgr? 


W ILL there be policemen to tell you to 
“Keep To The Right” or raise a warn¬ 
ing finger when you start exceeding the speed 
limit over New York or San Francisco? 

Will there be “airplane ca*aces“ where 
one may stop for gasoline or repairs? 

Will the airplane be used tor deliver pins 
or pianos? Will you step into an airplane 
jitney and speed down to the office in fiive 
minutes, where it now takes 30 or 35? 

Who can tay? Anything is possible if the 
airplane continues to develt^ as it has in 
the last ten years. 

Right now, there are scores of positions 
open for men who are expert on airplane 
engines. And every year there will be more. 

And right now is the time to get into this 
business—just as hundreds of men got into 
the automobile business and the movie busi«- 
ness before the rush began. 

Best of all, you can learn everything you 
need to know about airplane engines right 
in your own home in an hour a day of tho 
spare time that now goes to waste. 

AU that we ask is this :—Fill out the cou* 
pon printed below and mail it to Scranton. 
This doesn't obligate you in tb^ least—but 
it will bring you the lull story of what the 
I. C. S. can do for you. 

— — — — —TEAR OUT HERE — 

iNTBtNATtONAL COXBKSPONDRirCX SCHOOLS 
Box S6t4-C. SerinioDr. Pa. 


\\ Itliout cost or obligation, please send me complete 
InfOrtiialion about the subject before which I hare 
marked an X in the Hat below: 


Q AIRPLANE engines 
nMechanlcal.Enxinrcrins 
Engineering 
0SURVEYING 
QABCHITECTUBE 

□ Electrical Enxlneerlne 

□ CHEMISTRY 

□ Stationary Engineering 
nAulomoblIrs 
ODBAm.NG 


ADVERTI8INO 
Saletmanglirp 
BOOKKEEPING 
Clrll Serrlce 
Railway MiU Clerk 
TrafBc Manager 
Busineta Management 
Cert. Public Accountant 
Stenography 
Good English 


Name. 


Address. 


Occupation . . . 

Pfrtont residinO in Canada thould aeiuf cou¬ 
pon to Ike /niernofionol Oorretpondeneo School! 

I Conodion, Limited. Montreal. Canada. 



: THIS ADVERTISEMENT APPEARED IN 1922 


LEARN by EXPERIMENTINC 

HEADPHONES 
FOR TESTING 

TEST FOR 
CONTINUin 
WITH PHONES 

RADIOLAB SERVICE 

375 Midwood Street Brooklyn, N. Y. 



Please Sag That You Saw It in Radio-Craft 


REPRODUCED FROM OLD ADVERTISEMENT 
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RCA OSCILLOGRAPH 
PRICES REDUCED! 


NEW TUBES 

INTRODUCED TO RADIO MEN 
—IN 1937-38 


Overwhelming sales of these instruments 
greatly increase production — bring 
prices downl Buy now*—and save! 

WAS $84.50 

NOW *63®' 

Slock No. 9545 RCA 3-inch 
Cathode Ray Oscillograph 

Thousands have been solddur 
ing ihc ilirce shon years sina 
this splendid instrument wx 
tnlroduced. Its sensitivity isO.' 
volts (R.M.S.) per inch.. Jinearsaw tooth sweep 
oscillator, 10 to 18,000 cycles ... 2 wide range 
amplihers. 10 cycles to 90 kilocycles. Gain 40 
...Complete with Tubes. 

WAS $47.50 

NOW »39»s 

Stock No. 151 RCA 
I'inch Cathode Kay 
Oscillograph 

This Oscillograph will give you ' big time" per¬ 
formance. Its sensitivity is 1.75 volts (R. M. S.) 
per inch. . . amplifier range—30-10,000 cycles. 
Gain 50...Linear timing axis (horizontal sweep) 
-^ 30 * 10,000 cycles. ..All controls on front panel 
. ..Gray wrinkle lacquer finish with oickel trim¬ 
ming. Complete with Tubes. 

Over 300 million RCA Tubes have been bought by 
radio users...In tubes, as in test equipment, it pays 
to go RCA ALL THE WAY ! 

Usfen to th( Magu Kty of RCA tvtry Sunday 
2to3R M., E. S. r. on NBC Blue Network. 


FOR 
PROFIT 

RCA Manufacturing Co., Inc., Camdan, N. J. 
A Service of Radio Corporation of America 


<<NEW! AUDIO «EXPRESS0R' ^ 

rOR SOUND SYSTEMS” 

This Public Address article, by A. C. Shaney. will 
appear in April Hadio-Craft; due to lack of space 
it could not be included in this March issue as 
nrioinally scheduled. 





(Continued from page 629) 

310A— Table IX 
Heater Hating 

He.Tier volt.nge (A.C. or D.C.) 10.0 V. (exact) 

Nominal heater current 0.32-A. 


Typical CharacteriaticR 


Pknte voltage 
Screen-gritl voltage 
Control-grid bias 
Suppreusor-grid voltage 
Plate Current 
Output power 
2nd-hnrn^onic 22 to 40 

3rd-harmonic 30 to 55 


135 250 V. 

135 135 V. 

-3 -3 V. 

0 0 

5.4 5.5 ma. 

250 480 milliwatiM 

26 to 30 dh. below fiind'l. 
30 tu 43 db. below fund*!. 


311 A— Table X 
Heater Hating 

Heater voltage (A.C. or D.C.) 10.0 V. (exact) 


Nominal heater curreitt 

0.64-A. 


Operating 

Conditions 

Plate 

S.-G. 

C-G. 


Volts 

Volts 

Volts 

Recommended conditions 

135 

135 

-15 

Maximum Con<litions 

180 

150 

-18 


WL-706—TABLE XI 
Technical Data and Ratings 
Potential drop at 0.325-A. (D.C.) 109 — 6 V. 

Maximum current bOO ma. 

Typical operating current 325 ma. 

Minimum supply voltage 125 V., D.C. 

Average tip starting voltage with 

respect to anode --125 V., D.C. 

Maximum tip starting voltage with 

respect to anode -140 V., D.C. 

Maximum starting tip current 20 ma. 

Type of Cathode Cold 

Gas Argon 


WL-896— Table XU 
Technical Data and Hatinga 
Voltage range 6-8 V. 

Current range 225-275 ma. 

Max. allowable ambient temp. 150° F. 

This tube must always be operated enclosed. 


WL-788— Table XI II 
Teehnieal Data and Ratings 
Voltage range 9-24 V. 

Current range 225-276 ma 

Max. allowable ambient temp. 160° F. 

This tube must always be operated enclosed. 


^ P D> G .P 
G " -(CAP) i 

ip 



BAY- 



p BEAM” 

(CAP) FORMING 


['•—'f'type Vf-1 1 

xvs 
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SCREW 
BASE 
WITHOUT 
SPECIAL 
TERMINAL 
CONNECTIONS 


Fig. I. 

Underside view of tube sockets; "N.C." signifies "no connection". 


For Both A- C. 


i and D. C- Testing 

Use 

MODEL 666 



Dealer Price * 15’®® 


' pock el ‘Volt-0km 

I 

I J\TilLiapnmeiet 

Has 3" Sq. Triplett Improved Rectifier 
Type Instrument. 

AC-DC Voltage Scales Read: 10-50-250- 
500-1000 at 1000 Ohms per Volt. 

D.C. Milliampere Scale Reads: 1-10-50- 
250. 

Ohms Scales Read: Low J/^-SOO; High 
250,000. 

Size-3-1/16" X 5-^i" X 2-J4'- 

Black Molded Case and Panel. 

' Low Loss Selector Switch. 

Complete with Alligator Clips, Battery 
and Test Leads. 

DEALER PRICE .... $15*00 

A complete instrument for all servicing 
and other needs. Can be used for all 
A.C.-D.C. voltage, current and resist¬ 
ance analyses. Resistance range can be 
increased by adding exterhal batteries. 

Attractive, Heavy Black Leather Carry¬ 
ing Case with Finished Edges and 
Strap, Model 669, supplied extra. 

DEALER PRICE.$3.67 

WRITE rOR CATALOG 




[ELECTRICAL INST|9iUMgH.I 


■ Thp TripUti Electrical Instrument Co. 
i J 163 Harmon Drive. ItlufTton, Ohio 

I -Plejise send me more information on 

I Model 666; - 1 am also interested in. 


Name 


Address . 

Ci^y . Stale 


Please Say That You Saw It in Radio-Craft 
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TRY - MO Specials for This Month! 

TKY'MO RADIO carrier thr largest and moat complete stork of speakers, pick-ups and speaker 
accessories. Specialists in speaker repairs, we ran repair any speaker. Write for our estimate. 
We can build power amplifiers and public address systems to any specibcations. We can supply 
anything in radio. Write us fur our price. 



LOFTIN-WHITE AMPLIFIER 


Loftln-White ampllflerj; in striking 
itiodernliitir finish. Ideal for |)honogra|)li 
or Inihlir u«l<lro.ss work, 

$12.50 


2-15 M 04 lei uses 

1 24:.. 1 280 ... 
250 Motiel n.*ies 

1 250. 1-281 


1-224. 


$15.95 


AMPLION HAND 
MICROPHONE 


HAMMARLUND 
VAR. CONDENSER 



$4.95 


S I n IT 1 r hutlon hnn<l 
mlcmphone of iranvcrxt* 
riirrpnt ty|M> 500 ohm type- 
Very setisltlve and stable. 
A real i>iiy. 



straight line fre<iuenry. .000.5 
mf<l. maximum raiiaciiy. Brass 
*oldcri*U plates, low loss A^onstruc- 
non. 


BEST DELUXE THEATRE PICK-UP 


I'nexcelletl for tone quality reiiro<!uctlon, 
the UKST stands far aliore any other pick¬ 
up. Volume control Is built In, 
conveniently on the base 


•$7.25j 



BARGAIN LISTING OF LAST-MINUTE SPECIALS! 

Carryola Pick up Head . .$2.49 I’owertone Tone I'ontrol for 
I'wverlonC 2 way Uelay .. .75 panel nioutit . . $1.05 

I'ouerione I way Kelay ,, . .99 Air King Short Wave 

Pwverione Tone Control ..$1.50 Colls, set of I $1.59 


SPEAKER 

SPECIALISTS 


TRY - IVIO RADIO CORPORATION 

83 Corllandl Street New York City 


AMPLIFIERS 

Designed To 
Specili colions 


REPRODUCED FROM OLD ADVERTISEMENT 


1 


RADIO PARTS OF 
YESTERYEAR 

(Confi7i?ied from page 567) 

duced-speecl tuninje controls are another 
of the early parts which have survived. 
They are used in practically every set 
today, except in the lowest price ranges. 

Many parts which have existed from 
almost the first days of radio, have per¬ 
sisted until the present, often in but 
slightly modified form. Others have out¬ 
lived their usefulness and vanished 
from the scene forever 

It is interesting to note, in concluding 
this necessarily sketchy account, that 
many commercial radio parts had their 
genesis in a passing comment, or pub¬ 
lished account of how some thrifty or 
imaginative radio experimenter found 
an inexpensive, simple solution to a 
problem. It is unfortunate that these 
unsung ‘‘heroes"' of radio’s swaddling- 
clothes stage have become lost in the 
shuflle; hut with the passing of the 
years to which we dedicate this issue of 
Radio-Craft the increasingly abundant 
fruits of their labor bear undying wit¬ 
ness to the ingenuity of these inde¬ 
fatigable pioneers. 



No Magnetic Materia! 
Used in its Construction 

I 

This new Rheostat consists of a resistor of 
special non-corrodinp alloy inserted in a 
molded base of high iasulating and heat 
resisting properties — genuine Thermoplax. 
Each turn of the resistor is anchored firmly 
in place so that there is no chance for noisy 
or scratchy operation. All metal parts are 
nickeled, i 

If you cannot obtain CRLRheostats from your t 
local dealer, send $1.00 plus 10c. for carriage, ■ 

List Price (East of Rocky 
Mountains) $1,00 


Dealers and Manufacinrers of Radio 
Equipment are invited to communi¬ 
cate with us. We are prepared to 
make immediate shipments. 


CENTRAL 

RADIO 

LABORATORIES 

303 Sixteenth Street 
MILWAUKEE WISCONSIN 


A CHRONOLOGICAL HISTORY OF RADIO 

(Co 7 itinned frovi page 555) 


them, allowed the golden opportunity 
of being the first to discover wireless 
slip by. By 1905, he had devised a 
means of wireless communication 
from his earlier experiments, hut the 
Marconi system was well established 
hy that time. 


18954900 

Italian, Con¬ 
sidering the inventions and research 
of previous years, it is with no great 
surprise that we determine that sci¬ 
entists of this era looked upon Mar¬ 
coni as an interloper and one of 
audacity. In 1895, Marconi conducted 
experiments with Hertzian waves, 
and was able to send and receive mes¬ 
sages over a distance of a mile and a 
quarter. He employed the coherer in¬ 
vented by Bran ley, with Popoff’s 
automatic tapper for decohering after 
a signal was received. In fact his 
apparatus differed very slightly from 
that of his predecessors when he ap¬ 
plied for and $vas granted his first 
patent in England in 1896 for wire¬ 
less telegraphy. From then on, how'- 
ever, Marconi made rapid strides in 
the advancement of the art, being 
successful in transmitting and re¬ 
ceiving messages between two war¬ 
ships over a distance of 12 miles. In 
this year, Marconi was successful in 
enlisting the financial hacking of a 
number of wealthy Englishmen, and 
formed the Wireless Telegraph and 
Signal Company; he was made a di¬ 
rector of this company and placed in 
charge of all development work 
although he was then but 23 years 
old. In 1899, he adapted to wireless. 
Sir Oliver Lodge’s principles of syv- 


tovy, or tuning of circuits, perfecting 
it and obtaining a patent in 1900, It 
was a remarkable step forward in 
wireless transmission and reception, 
since it eliminated the interference of 
stations transmitting simultaneously, 
a problem of no mean proportions 
until that time. In 1899, Marconi was 
successful in covering distances up 
to 74 miles with his instruments, and 
ship and shore stations began to 
install his equipment. His activities 
and progress wdth wireless filtered 
through to America, and in 1899 he 
was invited to this country by the 
New York Herald which engaged him 
to report the international yacht 
races held in October of that year. 
Marconi accepted for another reason, 
he wanted to interest the United 
States Navy in his equipment in the 
hope that it would make large pur¬ 
chases and thus help commercially 
exploit wireless. To facilitate matters, 
representatives of the British company 
financed and incorporated the Wireless 
Telegraph Company of America, to 
take care of the Marconi interests 
in this country, Marconi then went 
ahead with the transmission and re¬ 
ception of the yacht race results, and 
an amazed American public obtained 
the news as to who had won, long 
before the ships had returned to port. 
From this angle Marconi’s etforts 
were thoroughly successful, but not 
so with the Navy. In demonstrations, 
the official witnesses were consider¬ 
ably impressed by the efficiency of his 
equipment, although in their reports 
mention was made of the interference 
obtained when two transmitters were 
operating, Marconi, with the success 
of his experiments with Lodge’s 
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syntony or tuning still fresh in his 
mind, specified that this defect could 
be overcome. The deciding factor, 
however, against Marconi’s equip¬ 
ment was the terms of his proposed 
contract, which the Navy definitely 
rejected. Thus, for a while, no fur¬ 
ther real progress was made in wire¬ 
less in this country. Marconi, in the 
meantime, had gone back to England 
to continue with his experiments and 
make further rapid advances in the 
art of wireless communication. His 
famous trans-Atlantic transmission 
of the letter “S” is described else¬ 
where in this issue. 

19004905 '“-: 

and Lee de 
Forest, Americans, These two gen¬ 
tlemen were the outstanding Ameri¬ 
can contributors to the art of wire¬ 
less in its earlier days, and to each 
has been applied the appellation of 
“father of American radio”. 

Fessenden, while fully acquainted 
with Marconi’s wireless equipment— 
having experimented with these de¬ 
vices—was more interested in radio¬ 
telephony. He knew that Marconi’s 
system was adapted only to damped- 
wave transmission and that, as such, 
would not tolerate super-imposing on 
it voice or further irregular waves. 
Consequently, he began to experiment 
with contimioiis wave transmissions 
(now known as C.W.), which led to his 
perfecting an arc transmitter. How¬ 
ever, the coherer would not receive 
the voice impulses modulated on the 
oscillating wave produced by the arc; 
so, remembering his electricity and 
chemistry, Fessenden created the 
electrolytic deiecioTy which allowed 
current to flow in only one direetion. 
It consisted of a small aluminum cup, 
filled with a solution of acid and 
water into which a fine silver wire 
dipped, which was a tremendous im¬ 
provement over the coherer, and in¬ 
creased the receiver’s efficiency con¬ 
siderably. Later on, Fessenden con¬ 
ceived the idea of employing an al¬ 
ternator, similar to a regular A.C. 
generator—but with a frequency 
much higher than 120 cycles—to an 
antenna (similar to the arc trans¬ 
mitter’s) and thus eliminating the 
spark gaps and arcs which wasted so 
much power. While at the time he was 
laughed at, his idea was in the future 
to play a very important part in the 
progress of radio. 

Meanwhile, de Forest was experi¬ 
menting with wireless, and in 1901 
built an outfit less cumbersome and 
more efficient than Marconi’s. He, too, 
employed the electrolytic detector, 
which caused between him and Fes¬ 
senden considerable legal conflict 
which later was determined in Fessen¬ 
den’s favor. De Forest secured some 
financial backing and formed the 
American De Forest Wireless Tele¬ 
graph Company. With this company 
he commenced manufacturing equip¬ 
ment, some of which he sold to the 
Army. Unfortunately, the company 
depended upon stock promotion for 


ELGIN 1938 TEST EQUIPMENT 

Model 900 Tube and Uni-Tester 



0/5/50/500/1000 Volt A.C. Teats 
0/5/50/500/1000 Volt D.C. TesU 
O/lO/lOO D.C. Milliampere Testa 
0/500/500000 Ohm Resistance Testa 
Complete Tube Emission Test 
Positive Short and Leakage Test 
1000 Ohm Per Volt Meter 
Guaranteed 2% Accuracy 


Perhaps never before in the history of radio has a tester 
such as this been offered for so low a price. No aervi^ 
man or dealer can afford to pasa up this opportunity 
to purchase one. It is on a par with instruments 
selling at twice and even three times a « 

price we quote. Serviceman's and Dealer's Cl Q QK 
Net Price Only .^1 

Model 900 Tube Tester Only 

Identical to the instrument above except that the volt-ohm-milliampere rongesQIC OC 
are not available. Net Price.^1 VbWV 

Model 808 Compact Volt-Ohm-Mill Meter 

This unit will prove to be an indispensable part of every 
serviceman’s test equipment. Every range available from 
only one selector switch. Resistance ranges are read in two 
scales: 0/500 ohms and 0/500000 ohms. D.C. volt ranges 
are provided in 4 steps 0/5/50/500/1000. D.C. Milliampere 
ranges in three steps-^/5/50/500. 

Confusing terminals are entirely eliminated. No need to 
transfer test leads from jack to jack. The foundation 
meter is of the 3" type and is easy to read. Furnished in 
an attractive leatherette covered case. Complete with test 
Prods. Serviceman's and Dealer's CQ OC 

Net Price Only .... 

SEND FOR OUR CATALOG-REPLETE WITH BARGAINS FOR ALL 

TRY-MO RADIO CO., INC. 

8SJ-C0RTLANDT ST. [OuR Only address] N. Y. C., N. Y. 



capital to finance its development 
work, and soon it was in financial 
difficulties that hampered it from get¬ 
ting into the commercial communica¬ 
tions field. In this same period, 1904 
to be exact, J. Ambrose Fleming, 
English, developed his 2-element 
(diode) “valve” while employed by 
Marconi. He remembered Edison's ex¬ 
periments and the so-called “Edison 
effect”—since he had been a scientific 
adviser to the Edison Electric Light 
Company of America—and hence it 
occurred to him that the phenomenon 
could be employed to advantage as a 
detector of radio waves. This inven¬ 
tion was to enjoy only a short life, 
inasmuch as de Forest’s discovery 
of the 3-element (triode) or audion 
tube was soon to follow. 


1906 


De Forest’s Aiidion, 
Here is the mightiest ra¬ 
dio invention of all! It 


consisted only of the insertion of a 
grid between the filament and plate 
of Fleming’s “valve”, yet this addi¬ 
tion of a third element so revolution¬ 
ized radio that today we must be 
grateful for its conception. While the 
power or the ability of the audion 
tube as an amplifier or generator of 
oscillations had not as yet been 
recognized, its merit as a detector was 
soon proven. Despite this invention, 
and other meritorious work in the 
wireless field, de Forest’s finances 
were in extremely poor shape. To 
obtain the necessary capital, he was 
forced to sell stock in his company, 
but somehow an unwilling public 
could not be interested. Later on, in 
1912, to obtain funds for himself and 
his company, de Forest sold the 
rights to the Audion amplifier to the 
American Telephone and Telegraph 
(Continued on follovnng page) 


Please Say That You Saw It in Radio-Craft 



loads 

orryme 


Xn fact, *‘l can take it** 
whether it is heat, cold, 
or the ceaseless humidity of 
the tropics . . . all the head¬ 
aches that confront the set 
builder. In this particular 
field I answer this problem 
of resistance with a fixed re¬ 
sistor whose characteristics 
are so constant that they oft 
times form the standard by 
which all others are judged. 
Which is why so many set 
builders and service men 
turn to Centralab for the 
satisfactory answer. 



MILWAUKEE WISCONSIN 

BRITISH CENTRALAB. LTD. 
Canterbury Rd.. Kilburn 
London N.W. 6. Ensland 
FRENCH CENTRALAP CO. 

IIB Avenue Ledru-Rollin Paris XI. France 
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F. II. itIETZKR 


I'llES. OP CREI 


INSURE YOUR FUTURE! 
Start Training Now in 

PRACTICAL RADIO 
ENGINEERING 

Do you erer sit clown anil "look your job in the 
face"? Are you satisflec! with your present position, 
or anxious to get ahead? Today, you can't he satis¬ 
fied. Itpcatise rapid new deveioptnents nteaii Radio 
wants only men wlio are TECHNiCALLY’THAINIiD. 

Better Men Get Better Jobs 

Right now is the time to start tralnlns^-so you 
won't he left behind when others go ahead. c’UKI 
offers yon home 'Study or residence srliool training 
that will eciiilp you to keep pace with Radio. 


WRIT! TODAY 
FOR FRE! 
48‘PAGE 
CATALOG 


_ “Tested Plan for a 

Future in Radio'' 

An Informative. Illustrated 
Itooklet that answers your 
every question and shows 
actual edulpincni and com¬ 
plete outline of CllEI courses. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. RC-3 

Washington, D. C.->14th & Park Rd. 
New York City-~29 Broadway 





You arc an cxperlo 
V’nced radintuan; 

You are ambitious to 
get ahead rapidly In 
radio ; 

You realise the neces. 
aity of a directed 
training in the rngi« 
necring principles of 
radio but are unable 
to take advantage of 
college training,-— 


send for Our new^ 
illustrated book 
“Modern Radio.** 
It will give you 
complcle details of 
an advanced home 
study course in 
Practical Radio 
Engineering Writ¬ 
ten for the Expe* 
rieneed Radioman. 


■■ 


Capitol Radio Engineering Institute 

31G6 Mt. Pleasant Street* N. W. 
WASHINGTON. D. C. 


I 


-WATCH- 

A. C. SHANEY IN 1938 



VEKYONE knows how his Perfection of sound 
^ atiiplilicatloii has served as a Pattern for the 
^ entire itidusiry. And now Mr. A C. ShaneV 
Itus started 1938 with an aniioiiucettient of the 
ACA Expressor- -a new unit designed to operate 
with till existing ainpllllers. Easily adds both 
AtJlomatlC Voliiiiie Expansion and Automatic Audio 
Volume Control to all olrl and new umpli tiers 
without circuit changes. Can he connected In a 
niintUe 

An entirety new series of ACA Amplifiers are now 
offered at lower prices th.^n ever before. For com¬ 
plete details, write or wire today. 

AMPLIFIER CO. OF AMERICA 

37 West 20th Street. New York City. New York 



i ANNOUNCING 

I a new engineering division headed by Mr. A. C. 

I Shaney. an iinihoriiy on uin|>lifler design an>l 

ronstnictlon. The facilities of this division wilt 
' he pxeluslrely devoted to the solution of field 

prohlems involving the use of an amplifier for 
sound reinforcing systems. Send your problems to 
I Amplifier Engineering Division for expert advice. 

■ 16 New model anipliJit-rs available to meet the 

I miulreiuents of liie smallest or largest installa* 

lion. Sen<l 10c for a coiittruction bulletin of 111*. 
171. 210 and 250 Power Anipllfiers. 

AMPLIFIER CO. of AMERICA 

20 West 22nd Street New York, New York 


I 


I 


r 


-DEPEND DN DEPENDABLE 


DON’T BUY TEST EQUIPMENT 

until you’ve investigated Radio 
City products. See your jobber. 
Write to Dept. C foi- catalog;. 


RADIO CITyApRODUCIS CD. 

88 PA«K ^lACE h in NEW YORK CITY 


ANNOUNCING 

A Complete Line of 

DEPENDABLE 

TEST INSTRUMENTS 
FOR RADIO SERVICE MEN 

RADIO CITY PRODUCTS COMPANY 

48R WEST BROADWAY NEW YORK CITY 



A highly efficient rode 
tearJier using Keayy spe* 
dally preparer! waxed 
paper tape, having two 
rows of perforations. 
Write for Free folder A - 3. 
We are the originator* of 
Instrument with this tvpe Instrument 

pr*t>are<t by expert and 

complete course; all for TCLEPLDC CO. 

>A 1.US. Without o^rtimtor. 72.TfeCortIandt St.. W. Y.C. 




Morse or Continental 
Step into this Intcre.st- 
ing —uncrow'cd—HIGH¬ 
LY PAID Profession. 
Uecomo a trained 
oi>crat«r in Morse 
or K.-iflio Code, eas¬ 
ily. quickly, at home, with TELE- 
I*LEX. the Master Teacher. Used by 
the U. S. GovcnuDvnt and leading schools 

TELCPLCX CO. 

7« Cortlandt St.. New York, N. V. 

Learn AT HOME With TELCPLCX 
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A CHRONOLOGICAL 
HISTORY OF RADIO 

(Continued from preceding page) 

Co., for a paltry sum compared to its 
actual worth. 

F'lVsf Cj'ystal Detector, 
f BY G. W. Pickard. Up to 
this time, the most popu¬ 
lar detector was the electrolytic type; 
the coherer, while still somewhat 
used, having: been found unstable and 
insensitive. The Fleminj? valve was 
never really popularized, because of 
its insensitivity to weak impulses. 
Consequently, the development of the 
crystal detector marks another great 
stride in the development of radio. 
While the first employed silicon as 
the mineral, it was later determined 
that galena, iron pyrites, and many 
other minerals (even carborundum) 
also are efficient. It was extremely 
effective as a detector of feeble irre^- 
lar impulses (modulated C.W,,damped 
waves) although somewhat critical in 
the adjustment of the ‘*catwhisker*\ 
Because of its inexpensiveness, it was 
the most popular of all detectors un¬ 
til the advent of cheap commercial 
ail (lions, and w'as to a great extent 
responsible for increased activity and 
interest in wireless or radio (these 
terms are synonymous). 

>1 Republic and Jack 

Binns. By this year, 
practically all large 
ocean-going vessels had been equipped 
with wireless apparatus, since it 
served as a means of contact with 
land. Fortunately so, for on January 
23rd of this year the White Star 
liner Republic rammed the Florida off 
Nantucket Island, and commenced 
immediately to sink. Jack Binns, the 
wireless operator on the Republic^ 
broadcast his famous “CQD** (now 
“SOS*’) which brought rescue ships 
that saved all but 6 of the entire 
crew and passengers. This drama, so 
tense and poignant, was reported to 
the entire world, and created such a 
favorable impression on the public’s 
mind that wii-eless was definitely 
established for ship communication. 


19U 


Skips Require Wireless- 
As a result of the Rejnib- 
lic episode, Congress 
passed an act (signed June 24th, 
1910) which made it unlawful for any 
ship, whether foreign or American, 
plying between United States ports at 
least 200 miles apart, to leave or 
attempt to leave these ports without 
wireless equipment in good working 
order. Such apparatus was also re¬ 
quired on all American ships clearing 
for foreign ports. 


^ ^ ^ Titanic Disaster. When 

I y I ^ this great liner struck an 
iceberg in mid-Atlantic 
on its maiden voyage, its wireless 
calls for help (the first ‘*SOS”) were 
received and picked up by the Car- 
paf/iia which managed to arrive in time 
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The Royal 


is the typewriter with 
the rapid-fire action 
and adjustable personal 
touch—the machine 
that fires letters as an 
automatic gun spits 
bullets! 

• 

Built for the Expert 
Typist’Better for the 
Ordinary Operator 
The new Royal way of 
sending direct force 
from the fingertips to 
the type takes the 
“grind” out of type¬ 
writing and increases 
the daily output of any 
stenographer. 


Get the Facts ! 

Send for the “Royal 
man” and ask for a 
DEMONSTRATION. 
Or write us direct for 
our new brochure, 

**Better Service,** and 
a beautiful Color-Pho¬ 
tograph of the New 
Royal Master- Model 
JO. 

• 

ROYAL TYPEWRITER CO., Inc. 

2 Park Ave., Royal Typewriter Building 
NEW YORK 

THIS ADVERTISEMENT APPEARED IN 1915 


to pick up many survivors. An unfor¬ 
tunate incident was brought out later, 
when it was discovered that one ship 
had been much nearer, and could have 
saved many more people—-if it had 
not been that only one wireless oper¬ 
ator was employed on that ship and 
that he was “olf-watch” at the time. 
It resulted in an amendment to the 
Kadio Act of 1910, requiring that two 
operators be employed on a ship, so 
that a constant watch could be main¬ 
tained, Out of this story emerges a 
new figure in radio—David SarnolT, 
now president of the Radio Corp. of 
America, At the time he was sta¬ 
tioned at the Wanamaker Radio Sta¬ 
tion in New York City, and received 
the signals between the distressed 
ship and its rescuers, the reports 
concerning the rescue work and, 
finally, a list of the survivors, so that 
an anxious world could be advised of 
the consequences of this tragedy. 

1 1 O Armstrong and Regciv- 

ly lO The increase in 

sensitivity, which results 
when regeneration is introduced into a 
receiver, is known to all who have 
experimented with radio circuits. 
Small wonder, then, that great 
litigation resulted between Edwin H. 
Armstrong, a Columbia student at 
that time, and de Forest as to who 
was the rightful inventor. Armstrong 
sought a patent in 1913, whereas de 
Forest claimed to have discovered it 
with an assistant (Van Etten) in 
1912, although they did not bring it 
out at the time, De Forest produced 
notebooks to prove that he discovered 
feedback and the oscillating proper¬ 
ties of a tube; and, after much par¬ 
tisanship in the radio profession, and 
various court decisions, he was finally 
awarded the patent by the Supreme 
Court in 1934, Also in 1913, Irving 
D. Langmuir, prominent physicist 
with the G.E. laboratories, discovered 
his process for creating high vacuums. 
(Arnold of Western Electric devel¬ 
oped a high-vacuum process that as¬ 
sumed importance in telephone work.) 

Alexakderson’s 
Altej'nafor — World 
War. Ernst F, W. 
Alexanderson, Swedish-American, had 
helped Fessenden build some of his 
earlier alternators. Due to this experi¬ 
ence, Alexanderson was able to im¬ 
prove this unit so that “smooth** con¬ 
tinuous waves with a frequency of 
50,000 to 100,000 cycles per second 
could be generated. So great were the 
possibilities of his device that Marconi 
himself came to the G.E. laboratories 
in Schenectady to see a demonstra¬ 
tion of it. As a result, the British 
Marconi Company began negotiating 
for the machine, but no immediate 
sale was made. A stalemate in the 
negotiations was reached when the 
United States entered the World War, 
and seized or closed down all private 
wireless stations. Throughout the 
war wireless was of substantial aid to 
(Continued on following page) 
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Your Free Trial got me 

A BIG RAISE! 


had a lot of ideas but 
/ didn't know what 
to do with them. 


The boss said no idea 
is good until you put 
it on paper* 


/ saw your offer of a free 
trial— and only a few 
cents a day thereafter for 
a Royal Portable. 


/ tried it out with your 
free typing course . . . 
sent my ideas into the 
boss and got a raise.** 


ACT NOW...Own a 
ROYAL PORTABLE 

ON YOUR OWN TERMS! 






Free Home Trial... get busy 
and send in the coupon today! 


Here’s the opportunity of a lifetime to own 
a lifetime portable, a genuine Royal. And 
what a buy it is today! Full-sized, standard 
throughout—complete wiih numerous office 
typewriter features which only Royal can 
give you! And you practically write your 
own ticket! ... a free home trial—you don*t 
risk a penny . . . then make your own terms 
—cash or as little as only a few cents a day. 
Take advantage of this offer at our expense. 
Mail the coupon today for full details. 


FREE 


With every Royal Portable 
cornea a handsome all-weather 
Carrying Case; also Instant 
Typing Chart which shows 
you how to type right. 



SEND NO 

ROYAL TYPEWRITER COMPANY . Inc. MONEY! 

D«Pt. H-611. 2 Park Av«., New York. N.Y. 

Pleaite tel) me hoW I owii>-.-fur only • f«w c«Dta • daT— .• lataet 
model, fectory.new Royal Portoble ^ Complete wiO> fr** Carrying 
Caae and Instant Typing Chart. 


CUP THE 
COUPON! 


JVarw. 




City- - — 

1 already own - Serial No _ 

Tell me how much you will allow on It a« CASH payment on a Royal. 
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THOUSANDS EVlUVWniTUb' 
ACCLAIM THIS 

New Psychology 
Of Life! 

Have you unrealized hopes? Are the 
better things of life always just beyond 
your reach? 

Times have changed—but have you? 
Adopt a new psychology of life and 
MASTER YOUR PROBLEMS. It takes 
no greater mental effort to achieve re¬ 
sults when you know how. 

Let the Rosicrucians show’ you how, 
bv the use of simple laws, you can ap¬ 
ply the powers of your mind to bring 
about startling changes in your life. If 
you are sincere in your desire, write 
for the free Sealed Book. It will point 
out how’ you may obtain this most help¬ 
ful information. Address: Scribe T.B V. 

^/he Rosicrucians 

-AMORC- 

SAN JOSE , CALIFORNIA, 

^Pcrpetuating^tKc^Anclcnt^Roticruciaff^j*^ 



FACTORY TO YOU 

NEW^REMINGTON noiseless PORTABLE! 



Famous Remington 
Noiseless Portable that 
speaks in n whisper, only 10c a day, direct from 
factory. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven¬ 
iences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou¬ 
pon TODAY for details. 

You don't RISK a Penny 
We send you Remington Noiseless Portable for 
10 days* free trial. If not satisfied^ send it back. 

We pay all shipping charges. 

FREE Typing Course and Carrying Case 

You w-ill receive FREE a complete simplifted 
home course in Touch Typing. Also FREE, a 
handsome, sturdy carrying case. No obligation. 
Mail coupon for full details-NOW 

Remington Rand InC., Dept. 189-3 
466 Washington St., Buffalo, N. Y. 

Tell me. without obligation, how to get e new Rem¬ 
ington Noiseless Portable, plus Free Tiling Coarse 
and Carrying Case, for 10c a day. Send Catalogue. 

Name . . 

Addreaa.. 

City 


State 


That ihrt Sun mow-s 
north as men travel 
south, until finally 
It shines contlnu 
oiisly In the north. 
For 1.500 years 
men latiRlied at the 
‘•RullilillUy" of the 
ancietits, until, by 
SRlllnK past the Equa¬ 
tor. Europeans of the 
^riddle Arcs DISCOV- 
EUED what the Eayptlans 
thousands of years heforo. 

Suppressed Knowledge of Ancient Sages 

^Inat u> the worlii for 3,000 ycnre, but preserve'! by the 
Fi:w who could nPPpeclnw jvnd use tt—Is W 

you. thmuch assoc latlon with the ItosicruclariK. Thoir 
unique «mJ successful methods of mastcrlntf life'* prob¬ 
lems .Hid ileveloplnc rerson,-*! Power nre even more erree- 
live today. Try their formulas on your own personal and 
I tract lea I probleina. 

Successful? — Happy? 

Have you realized the hlBhest possibilities of which you 
arc rap.*i»)ie? Arc you fToirjB throiiKh life with your great¬ 
est assets —social, business, InteUectu.il — locked in a cnvsi. 
without tooklne for the key? 

Send for a Free Copy of ”Tho Secret HeritaBe.” It may 
open up a new world of personal satisfaction and practical 
.'ichicvement; It mlBht have a startling effect upon your 
own future. It Is sent free to the serious. Address 
Scribe E.Z.J. 

The ROSICRUCIANS 

San Jote A M O R C CaHtornla 

YNof a retigiou$ orpanization) 


Since its foundation, it has 
been the policy of this 
Company to embody in the 

F^emington 

in tierfoctcd form. iImj best typewriter ideas by 
whomsoever advanced. 

For our latest manifestation of this policy, inspect 
the now 

Visible Wriling Remingtons 


whiei) emhody 
every dealrahlo 
feature extant 
IM.US an Adding 
and Subtracting 
Mechanism, 
which cnnstltiites 
an innovuiIoTi 

The voice that 
cried in the 
wilderness 30 
years aRo; 

"Tou cannot 
afford to write 
in the old 
way,*' now ar- 
claims \v i t li 
equal cmvic 
lion: V o u 

Cannot afford 
lo calculate in 
the old way.*' 



Reminglon Typewriter Company, Incorp. 

32S-327 Broadway, New York City 



l/est Pocket Adding Machine 


Sturdy Stool Conatruction. Lirotimo 
Pocket Companion. Addii, Subtracta. 
Multiplloa. Divides. Capacity, 990,- 
990.09. A real machine—Buarantoed 
S years. Send name nnd address. We 
ahih immediately. On delivery, pay 
postman $2.30 <plua few cents posl- 
axc)' vForcism countrlea send Cash.) 

CA «»‘oney back aft. 

\n 50 «*■ *0 

M satisfied. Thousands 
I rial M - of aatlsflcd users. 
Send no SM t Special Of- 


money lios* to aRenta. 

TAVgLLA SALES CO.. 21 West 9ro.idway. New York. N 


y. 


Mascot Slide Rule 

It Ills tbe pocket and your pocket 
book. Will quickly solve any problem i 
la isultIpUtatioQ, division, proper- / 
lloD. Gives tbe square, the square I 
root. logarilhiQ aad reciprocals of all \ 
numbers. Trig scales give sines and 
tangents of numbers. Fine black 
Rraduktlons on white celluloid. Frioe 
in fabrlcold ease 11.00, In leatber case $1.25. Afooey , 
hack if not satisfied. Special offer to agents on both Items. 
r., Tavella Sales Co., 25 West Broadway, Htm York. H, Y. , 


RADIO COURSES 

RADIO OPERATING: Prepare for Gov t 
License Exam. # RADIO SERVICING: 
Including Short Wave# AMATEUR CODE 
• ELECTRONICS # TELEVISION # 
Day and Evening Classes—Uooklat Upon Ttequeat 

New York YMCA Schools 

4 W. C4th Street. Waw York City 


Wireless Instruction 

Our graduates now with the Marconi Wireless 
Telegraph Companies, United Fruit Co., Na¬ 
tional Electric Signalliug Co., Kilboume and 
Clark, Dc Forest Co., Telefunken, Private 
Yachts and many others. 

Send /or Catafoi^ue 

Y. IVl. C. A. Radio School 

145 E. 86lh St. {Founded 1910) New York, N. Y. 
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both sides as a means of constant con¬ 
tact and communication and as an 
aid to espionage. In the United States, 
the Bell System (A,T.&T. Co.) was 
hard at work perfecting the vacuum 
tube which it purchased from de 
Forest Its ability to function as an 
“oscillator”, or generator of high fre¬ 
quencies, was established by that time, 
by virtue of de Forest’s and Arm¬ 
strong’s feedback circuits. A means 
for modulating voice impulses on the 
carrier wave which was produced, 
also by using vacuum tubes, was de¬ 
veloped in 1914-’15 in the G.E. labs, 
by Alexanderson and by Colpitts in 
the W. E. labs. The Hartley (W. E. 
Co ) oscillator circuit was developed 
in 1915. 

These inventions resulted in ex¬ 
periments in radio telephony, for the 
purpose of facilitating and improving 
long-distance transmission of speech. 
The first test made by Bell Telephone 
engineers was in 1915, A low-powered 
transmitter was installed at Montauk^ 
L. L, and an amplifier-receiver at 
Wilmington, Del. Wavelengths of 
from 800 to 1,800 meters were em¬ 
ployed, and the results obtained were 
satisfactory enough to warrant fur¬ 
ther tests with higher power. 

While the initial tests were made 
with transmitting tubes which totaled 
a maximum of 16 watts power output, 
before the end of 1915 several hun¬ 
dred such tubes in parallel (some¬ 
times as many as 500) were employed 
to achieve higher power. Larger 
transmitting tubes, of the order of 
100 and 500 watts and 1 kw., were 
not to be developed until some time 
aftei*\vards. As a result of all these 
researches, in 1915 the first trans- 
Atlantic (and, accidentally, trans¬ 
pacific to Honolulu) radio telephone 
conversations were successfully held 
between Arlington, Va., and the Eiffel 
Tower in Paris, France. The U. S. 
Navy, W. E, Co., and A. T. & T. Co. 
collaborated. 

All of this was the forerunner of 
broadcasting which, commercially, 
didn’t make its appearance until 
1920-’!. The developments in speech 
transmission without wires made in 
this period were to form the nucleus 
of the equipment for the broadcast¬ 
ing station which was soon to come. 

In 1919, Frank Conrad of Pitts¬ 
burgh, Pa., an amateur and Westing- 
house engineer, began broadcasting 
record programs from his amateur 
radiophone station located in a garage 
at the rear of his house. They were 
received with such gi-eat enthusiasm 
by other amateurs in the vicinity, who 
incidentally invited their friends and 
neighbors over to hear the “wireless 
music”, that in a short time much 
newspaper publicity was given to his 
broadcasts As a result Westinghouse 
officials, in 1920, decided to build a 
large station to conduct broadcasting 
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Complete Details for 
Building the 

NEW YORK 

EVENING JOURNAL’S 

GOLD MEDAL 

FILTER 
TUNER 



OoTd medals swaided co Paul McGi&nis, Radio 
Editor of the Evening Journal, and J. F. J. Maher, 
Assistant Radio Editor, for the originality and 
excelleneo of design of their FILTER TUNER. 


AND 


Instructions for Installing 


The Master Kev To All Resistance 



DcpcxKltKe Vviabk Roiiunoc Wiih Pcrfeciioa gf CooDpoI 


CLAROSTAT 
MANUFACTURING 
COMPANY, Inc. 

285 Nortli Sixlli St. Brooklyn, N. Y. 
THIS ADVERTISEMENT APPEARED IN 1924 


SOUND RECORDING 
TALKING PICTURE PROJECTION 
TELEVISION-RADIO 


Master training courses qualify you 
for good jobs. Practical, easy to 
learn. Newest equipment. Elstab- 
Hshed 1905. Earn room and board 
while learning. Coach R. R. fare 
allowed to L. A. Write for FREE 
BOOK. Address Dept. 3-RC, 4000 
S. Figueroa St., 


NATIONAL 


for the publicity and prestige that it 
would give the company. The station 
was rushed and launched in time for 
the broadcasting of the Ilarding-Cox 
presidential election returns—with 
Frank Conrad’s little station stand- 
ing-by just in case of an emergency. 
The large station later on became 
KDKA, now known to practically 
everybody with a radio receiving set. 
From one station in 1920, to 400 in 
1922 and over 1,400 stations by 1924 
was the record set by broadcasting. 
Further details concerning this phase 
of the radio industry are given else¬ 
where in this issue. 


1919=1921 


Form at ion 
of the Radio 
Corp. of 
America. Heretofore, the British Mar¬ 
coni Company had dominated in all 
activities of the wireless field. Their 
early start and strong finances per¬ 
mitted them to buy in and control all 
major patents and activities so that 
even here in America, their dominance 
was felt. After the World War, the 
Marconi Company resumed its nego¬ 
tiations for the Alexanderson alter¬ 
nator. At this stage, the United States 
government intervened since it was 
felt, at that time, that the sale of 
this American equipment might re¬ 
sult in world domination of wireless 
communication by foreign interests. 
After conference with the Navy, an¬ 
other meeting was held at the Gen¬ 
eral Electric offices, when it was de¬ 
cided to retain the alternator in the 
interests of this country. It was prob¬ 
ably at this latter conference that 
the plans were formulated for a 
strictly American-owned radio com¬ 
pany, since we find such men as 
Admiral Bullard, Owen D, Young 
and C. W. Stone of General Electric 
attending it. At any rate, on October 
17th, 1919, the Radio Corp, of Amer¬ 
ica was organized and a patent pool 
of heretofore competing patent in¬ 
terests \vas effected. On November 
20th of that year, the assets and busi¬ 
ness of the Marconi Wireless Tele¬ 
graph Company of America were 
taken over by RCA, and from then on 
American wireless was ^‘on its own.'’ 


The story of broadcasting, how and 
w’hen it first began, is told in other 
pages of this issue. So, too, are the 
stories of the advance of the vacuum 
tube, circuits, parts and receivers, 
and so-on. Wherever possible, dates 
are included—consequently, to repeat 
such information in this chronicle 
w’ould be superfluous. 
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CLAROSTAT 


as 


lnror|M>r(if<Mt 

285 IVortfh Kixili 
Hruuklvii. > . 


NATIONAL SCHOOLS 

Dept. UC*3. 4000 So. Figueroa Sneer. Loj Angclei, Calif. 
Please Send Free Book 

NAME .... . age., . 

ADDRESS. ... .- .- 

CITT . .STATE. 


• Here’s the best reason why: The 
Muckers, for the past decade and a half, 
have owned, operated and worked daily 
in the CLAROST.AT plant. No absentee 
ownership here. No outside interference. 

# And this intense personal interest, 
PLUS specialization without parallel, 
stands behind each and every CLAKO- 
STAT product, # What more could be 
said ? 

Free l^IANUAI.. . • • 

Pocket,sized 208,Page Service Manual, listing 
control and resistor replacements for all sots, 
sent on request. Meanwhile, meet your local 
CLAROSTAT Jobber. 


Do You Like 

RADIO 

TELEVISION, 
SOUND & ELECTRICITY 

You men who w.int to knOw the true fact# 
about employment opportunltlet and re* 
guirementt in radio and related induiiriet 
should have National's new l>ook—W pafe* 
of information and illustration). 

NATIONAL SCHOOLS 


Send ^oX 

^OUX coptj 
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Save Money 
everythins; 




The New 

BARGAI N 


Your Guide ti 
Hundreds of Out 
standing Volucs 


Write today for this I 
ontttending ^new 
I llkk BABCAirr Bulletin—[ 
there is no obligation on your part. | 
High quality merchandise at sensa.- 
tionally low prices! Radio Sets, 
Parts, Sporting Goods, Watches, [ 
Clocks, Typewriters, Cameras, Nov¬ 
elties ahd many other items at real I 
savings to you. Fair Dealing—Prompt 
and Courteous Service, always. Send 
for your Free Bargain Bulletin 
now, try ns, and be convinced of | 
our superior values and service. 


RADIO CIRCULAR CO., INC. 

DEPARTMENT RC 

315 Broadway New York, N. Y. 



SAVE MONEY 
ON EVERYTHING 
^ YOU BUYj 


/PMI/WiCODDf 

WATCHESCLOCKf 
TYPEWRITERS 
OPTICAL GOODS 
CAMEPASNOYELTIES 



. AND 

LREHiUEMENTJ 


SEND AT ONCE 

FOR OUR FREE CATALOG! 

Buy efficiently, economically, safely! 
Hundreds of high quality items—lead¬ 
ing lines and standard brands—at prices 
amazingly low! Real bargains! Square 
dealing! Write today for your big, free 
copy of this new catalog hot off the 
press. 

RADIO CIRCULAR CO.. INC. 

915 BROADWAY Dept. RC NEW YORK, N. Y. 


/IdJz. JOBBER 

lo^ Ute. NEW 

STr^oR 

“HAMANUAL’ 

New Tubes . . . New Circuifs 

16 NEW TRANSMITTERS 

S WATTS TO 1000 WATTS 

STANDARD TRANSFORMER 
CORPORATION 

8 50 BLACKHAWK STREET. CHICAGO 


4f044A> JOBBER 

^ the NEW 

STi^OR 

HAMANUAL’ 

Alew Fubei . . . New Cirtuitt 

16 NEW TRANSMITTERS 

S WATTS TO 1000 WATTS 

STANDARD TRANSFORMER 
CORPORATION 

850 81ACKHAWK STflET, CHICAGO 


a 



SAVE 

UP TO 50% 

193S Models 
Late st Fea tures 

MONTY n.VCTC 
GU ARANT EK 

Free Catalog 
Zephyr Radio Co. 
I3I4I Hamilton 
Blvd. 

Detroit. Mieliigan 


BUY RADIOS WHOLESALE 



30 Chiys Trial ! f 
Got polltira, nows, music, 
market and weattier roportit 
on a new Zephyr world-wide 
all oleclrlc, battery or auto 
radio. Ail Utoet tmprove- 
menu—MONEY HACK GUAR- 
ANTEI;>-«ne your FREE m-rv- 
loo. Write for FREE catalogue 
oud ui;cnt-uscr plan. 


ZEPHYR RADIO COMPANY.’mi:!?.!" 


6-VOLT POWER SUPPLY 

FOR THE PRICE OF THE SYN¬ 
CHRONOUS vibrator alone 
T his unit Operates from o volt 
stonigc battery, output 180 Volts 
at 50 MA. Just tho thing for that 
portable car transmitter or for 
any 2 or 6 volt set. Can also be 
Oi>ci'atOil on 4 Volt oell •upplle»< 

J-O Volts .-It 30 MA. Unit is 
iilau-d case D'k 
xG^". Complete with biillery 
cllpa, pluca ana cables. Full m- mvign,o ids. — ~ 
formatron bupplled with each UJitt. List ? 15.00. 
Dealers Net Price S3.95 each. 

fcRjOW SU« CQ.. 27 SOUTH JEFFERSOS ^ITREET, CHICLSO. llUSOn 



RADIO 

ENGINEERING, 

broadcastine. aviation and police radio, aervicinc. 
riiie ramo teteeraphy and telephony. Morse tolcBrat>hy 
end railway acrountinc Uusht thorouKhly Engineer¬ 
ing course of nine months' duration equivalent to three 
year.4 of college radio work. All expenses low. Cata¬ 
log free. School established 1874. 

Dodge’s Institute, Hudson St-, Valparaiso, Ind, 



UTAH 8 


MAGNETIC 
SPEAKERS 
Limited Quantities 


an outstanding value. It has nn 
extra heavy magnet and Is ideal 
for use aa an c-slra extension 
Ri»eaher or in baltery acts. 
Mounted on a rigid steel frame 
with mount ini: holes. 

$1.55 each 

Write for our special circular 
radio parts and tubes. 

ARROW SALES CORPORATION 

549 West Randolph St.. Chicago. III. 


Practical Telegraphy 

Taught bv experts at my school. Wy Inatllullon only 
ono prrailiiatinir «|ubIII 1€<1 operators. ThoeouRh. 

practical, copyright methods. €aOOG powUlOns SOCUreO, 

Living expenses earned v/hile learning, tasy paymcnls. Cor. 
respondence courseif desired. Catalog FRCe, 

Ceo M. Dodge. Vres. 

Dodge’s iniilimte of Telegi^phy. 

G Eighth Street, VALeaxaiso. Ixo- Fuablished 1B74 


Wl 


THE RADIO MONTH IN 
REVIEW 

(Contmned from page 597) 
for photoelectric scanning, but no rec¬ 
ord at receiver. Radio-Craft under¬ 
stands that such “commercial television'* 
does not come under F.C.C. control so 
long as it remains -state. 

Two large-screen television demon¬ 
strations in London, last month, of the 
Baird and Scophony systems, indicated 
that theatres will introduce feature, 
provided postmaster general, who also 
controls telegraph and telephone lines, 
permits. The Baird system showed pic¬ 
tures in color on 6 x 8 foot screen; but 
sharpness is lost as compared with 
black and white. 

RADIOCOPS HEARD 
ACROSS OCEAN 

HEN Mount Vernon, 
N. Y,, headquarters 
W2XNR called 3 police¬ 
men to extinguish a brush fire one 
morning last month, it was not exactly 
private. Shortly arrived a request veri¬ 
fication from George Garvey, Liver¬ 
pool, England, fan — who heard it on a 
2-tuber and an 8-foot indoor aerial. And 
other police cars, here and there, are 
having problems when messages are 
picked up, sometimes from the next 
state! 

The Havana radio conference last 
month voted in favor of a radio police 
network to cover the American con¬ 
tinent. Recently Commissioner Valen¬ 
tine, of New York, sent a test message 
to Chief Martinez, of Mexico City, over 
an all-police communication hookup, 
which it is proposed in the near futui'e 
to make routine. 

BROADCASTING 

RADIODDITIES 

ECORD chimes, used 
with a P.A. system for 
sales promotion, finished 
the holiday task at Plainfield, N J., 
last month when they joined with the 
city^s church bells in a Christmas morn¬ 
ing chorus, (See photo.) Chimes were 
also thus broadcast 3 times daily during 
Xmas- 


R’ 



(Pliolo—R. 11. 

Yule carols blanketed Plainfield, N. J. via the four 
6-ft. loudspeakers here shown beino installed (for 
4th year) by Verne M. Wintermuth (left) and Jamet 
P. McClary. The Chamber of Commerce and First 
National Bank collaborated. 
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The 

Speaker 

of the Year 


Sensational successes in hroatlcnst- 
ing ratlio and phonograph records 
at amusement parks, bathing 
beaches, swimming pools and every, 
where that people congregate by 

Wright-DeCoster 

Reproducers 


There is a style and si/^ to best 
suit every rcMiuiremcnt. 

Write for Full Information and 
Address of Nearest Sales Office 

Wright-DeCoster, Inc. 

2209 University Avo., St. Paul, Minn. 
Export Dept., M. Simons & Son Co., 
26 W’arren St., Now York 

Cable Address, Simontrice. New York 


THIS ADVERTISEMENT APPEARED IN IS29 



ON APPROVAL COUPON I 

I John Wiley and Sons. lot.. | 

J 440 Fourth A>e., New York City. J 

I Gentlemen: Kindly send me Henney's "Prlnplplcft I 

I of Radio.•' I a?ree to remit the price ($3.r>o>. within I 

ten days after Its receipt or. return the book postpaid. • 

I Name . J 

I Address . I 

.RX2-30 I 


The latest **dope** on Rodto 


Just 

Out 


Principles of Radio 

By Keith Henney 

Director of the Laboratory, 

Radio Broadcast Magazine 

This book cemblnes both practical and theoretical 
Cun titles. It treats everything from (he I*ro<luctlon 
Of Radio Currents to their transmission and reception, 
yet It requires scarcely any knmviedk'e of luathematics 
beyond arithmetic and elementary algebra. 

Tlie author has presented problems, examples and 
experiments which appeal in no other radio book. The 
Illustrations ate Practical in nature, and Iheio aro 
83 experiments nil of which have been performed in 
tho laboratory of the Radio lirOadcast Magazine. 

Price, $3.50 


In a close- 0 f-season game between 
Richmond, and William and Mary U.s, 
last month, Station WRVA broadcast 
the huddle of the Richmond team at the 
opening of the final quarter. But 
\V. & M,, not having sets and phones, 
got no tip-otf from the proceeding. 
Forewarned is forearmed; an encore 
might be risky. 

The mike was crashed at WHBL, 
Sheboygan (Wis.), by an outsider last 
month, A great snow-owl flew into the 
power wires, and put the station otf the 
air for 35 minutes. (He is otf the air 
permanently, himself.) 

Standaid R.F. transmissions have 
been known for years, and occasionally 
‘ standard A.P. pitches. C.B.S. last month 
announced that, from now on, time sig¬ 
nals will be the standard international 
A (440 cycles) for the use of nnisicians. 

Debate by phonograph record will 
be carried on between the College of 
the Pacific and the University of Red¬ 
lands, says an announcement received 
last month. Both institutions have Uni¬ 
versal recording machines; and first the 
pro and con, and then the rebuttal and 
surrebuttal will be “disced'^ for radio 
use. 

While educators last month w’cre pan¬ 
ning radio programs at Chicago, Radio 
Supervisor Blanche Young of Indian¬ 
apolis suggested that important cur¬ 
rent-event broadcasts, as well as air 
historical pageants, be canned and made 
available for classroom reproduction. 

RADIODDS 
AND ENDS 

A re there ‘‘sidebands”? 
Some light may be 
thrown on that bitterly- 
argued question by experiments an¬ 
nounced last month by Prof. R. U. 
Ramsey, well-known radio textician. 
Reconciling pieviously conflicting ex¬ 
periments, he showed that, when 2 dis¬ 
tinct notes are sounded, the ear hears 
a “beat-note”; but a resonator does not 
receive it. If a single source of sound 
gives off 2 notes at once, on the other 
hand, the beat-note can be physically 
demonstrated. The conclusion is that the 
ear creates “beat-notes,” and supplies 
missing sum- and difference-frequencies. 

The French I'adio industry celebrated 
Une Grande Qnhizaine (15-year anni¬ 
versary) of broadcasting last month 
with the slogan: “Uh foyer sans TS.F. 
est tin foyer sans joie,*^ (A home with¬ 
out radio is a home without happiness.) 

The American Medical Association, 
setting up standards for ear-testing 
apparatus (audiometers) last month 
ruled that they shall have a range from 
128 to 8.192 cycles, or higher, with a 
frequency tolerance of 5% ; be cali¬ 
brated in decibels with steps of 5 or 
less; have pui*e tone (harmonics down 
at least 40 db.) ; and that manufacturers 
should assure servicing. But a test 
chart must wait on more definite con¬ 
sensus of medical opinion for approved 
standardization. 

(Continued on foUovdyiy page) 


TECHNICIANS 

ability to furnish custom 
built inter - communication 
systems when using Talk^ 
Bak* Units is one reason lor 
their great popularity. 



FREE 


diameter, 3" hiqh 

New Technical and 
Sales Pamphlet 


gives complete information regarding all 
known inter - communication systems. 
Method of connecting different Talk- 
Bak* Units and full detailed informa, 
tion on what they will accomplish. Write 
for it and be sure to include your dis¬ 
tributors’ name. 

Wright-DeCoster Distributors are al¬ 
ways anxious to cooperate. 

WRIGHT-DeCOSTER, Inc. 

2251 University Ave., St. Paul, Minn. 

Export Dept.: M. Simons & Son Co., 
New York Cable Address: ’‘Simontrice*' 

Canadian ReprcMentatioet: 

Wm. F. Keiry Co.. 1207 Bay Sf.. Toror^to, Ont., 
Taylor & Prarson, Ltd.. Edmonton. Albrrta 
• Coi»y rlKhtoil 


Neu’ Edition January 1938! 



Principles of Radio 

By KEITH HENNEY, Editor, 
'^Electronics’* 

A tlioroughlJ* rerlsefl edition of a «etl*knosvn radio 
Ixmk for home or class study, -Much new material 
has i>cen added to reidace obsolete data. Modern 
tubes, modern circuits, moderii practice, and modern 
values of circuit constants are used throughout. 

The book presents features of present-day receiver 
desiitn and other recently dereloned devices, brief 
treatments of television, facsimile transmission, etc. 
New prartiral Problems have beett added, dealing 
with the circuits and constants with which radio 
is concerned. 


Third Edition 


495 pages; $3.50 


ON APPROVAL COUPON 

Jphn Wiley & Son«. Inc. 

440 Fourth Avenue. New York 

Kinrlly send me a copy of Menney*» “Principles of 
Radio.'* 1 attree lo remit tho priPe <$3.r>0) wphin 
ten cj-tys after its receipt, or return the tiook postpaid. 


Name 


Address 


City .ind state 

Employed by . RC’3-38 


THIS ADVERTISEMENT APPEARED IN 1930 


Pleate Say That You Saw It in Radio-Craft 




































650 


RADIO-CRAFT for MARCH. 


1938 


PRICES REDUCED 

CRYSTAL 

HEAD PHONES 

on two Brush micro¬ 

A 

phones — BR2S and 

B-). If your jobber 
can't supply you, write 

SOUND CELL 

us. 

MICROPHONES 

THE BRUSH DEVELOPMENT CO. 

!nformaiion on request 

})t! Perkins Ave., Clevelanil, Ohio 

THE BRUSH DEVELOPMENT CO. 

3312 PERKINS AVE • CLEVELAND,OHlO 


Better • Quicker - More Profitable 5er- 
vicing with RADIO CHASSIS CRADLE 



ClMBLK (chassis 
crsdls) for efficient servlc- 
Ine of testine snd rcpslr- 
Intf of receivers or ampli¬ 
fiers. Equipment clamps to 
crsdle which esn he ad¬ 
justed to any anitle. Ac. 
commodates chassis up to 
13 X 12 X 23 Inches. Ex¬ 
cellent display Injir re¬ 

ceivers. Wnu for tUMtiraUd 

oresiur RCt 


WM.A.TH0MASC0.321 CAROUNi ST.,HIIMH,WISCONSIN 


RADIO CHASSIS CRADLE 



fferricfr ahoPs noM the 
RADIO GIMBLE (chassis 
cradle) for efficient servlc- 
intr of test Ini; and repair- 
Injt of receivers or ampli¬ 
fiers. Equipment clamps to 
rra<lle which can 1 m? ad- 
Just4?rl to any anKle. Ar- 
commodates chassis up to 
13 X 12 X 23 Inches. Ex¬ 
cellent fnr <llaplaylni; re- 
colv-ers. Write for illustrated 
circular rC! 





WM.A.TH«MA$C0. 3?I CAROIINI ST.,NIINAH, WISCONSIN 


'ELECTRICAL ENGINEERING Get ffood trraap 

»*'I»Pl*ried. you can understand uuickly. 

RADIO engineering 

Trains you to be super-service man. real vacuum tube 
Uchnlclan. Exper. kita furnished. Diploma on completion. 

F TultIm. f 25. cither course. Deferred payment plan. 

P P copies of school cataloKs, student 

n K b naitasines, complete details. SEND NOWI 

IINCOIN ENOmEIRINa SCHOOL, BuMI-M. LINCOLN, NEBR. 


CORRESPONDENCE 
COURSES IN 


RADIO 


and ELECTRICAL ENGINEERING g" 

trical field. Prepare yourself, at Low Cost, for secure fu- 
(«re. Modern, Hlmpflfled. you can understand «iulckly, 
RADIO course in radio, puf*- 

nMVIw bnuinccninuif^ address, photo-electric w'ork. 
Traim you to bo Kuper-Bcr\’icc man. real vacuum tube 
tCihuicUEi. Exher. kits furnl.-Lhed. Diploma on completion. 
Tuition. $25. either course, heforred payment plan. 
K? P P Get copies of achool catalETRs. student 

■ K b tnairazines. coniPleto detalLs. SEND NOWI 


IINCOIII ENOlNEERIilO SCHOOL, 


LINCOLN, NEBl- 



llO volt A.C. fan belt gen¬ 
erator for sound trucks. 
.Auxiliary llRhting. heating, 
Operute drills, ^nnot be 
burned oul bjr overload. 
Sizes from 300 vratls up 
prices raiise from $25.00 
net. » 

LEJAY MFG. CO. 

151 Le Jay Bldo.. 
MINNEAPOLIS, MINN. 


. Wind Ejeetrje Plant 

Build Your Own — We Show You How! 

A % M.ake auto (Tenerator Ileht bulldines. play 
111 » radio, run washint; machine and other mo- 

$f4 ^ lora from FREE WIND POWER. Earn money 

III niaklni; for olhcra. Dime brings trompleic 

* ' * building plans and 1038 catalogue ll.sting 

over 500 wlndchartrer elec. Items. Most 
rompiete wlndch.argor catalog; welders, ciwtrlc fence, etc., 
50 other generator change.s Into 0-12-32 and 1 lO volt 
plants. Satisfaction guaranteed or dime refunded. 

Lg jay MFG. CO., 451 LeJay Bldg., Minneapolis. Minn. 


RADIO IN IT’S ENTIRETY! 


Bcrvct IS* ir«4« with evsf* n««il la 
Vadie—fomclcl* ie0-p»t« catalog of ni- 
tloaallr hn*«*n radio rocsJwOrs, eySlIc *4- 
draaa. p*pt*. •woalloo an4 eewlpmont. Qr- 
d*ra ohipovs o*i«« So* ro«al**4. 

COMPLETE CATALOG AVAILABLE 



BURSTEIN-APPLEBEE CO. HANSAI 


1013.14 McCEE ST. 
KANSAS CITY, MQ. 


Everything in Radio! 

"B-A" serves the trade with every need in 
radio—complete ICO-page catalog of nationally 
known radio receivers, public address, parts, 
supplies and equipment. Orders shipped same 
day received. 

Complete Catalog Available 

BURSTEIN-APPLEBEE CO. 


1012-14 McGEE ST. 


KANSAS CITY. MO. 


PATENTS—TRADE MARKS 

All cases submitted given personal attention by 
members of the firm. 

^orm "Evidtne 0 of Conception** and 
\nati~uetion» 

**Hovj to £'a(a6liaA Your RightM**—Fr«o 
LANCASTER, ALLWINE A ROMMEL 

PATENT LAW OFFICES 

436 Bowen Bldg. Washington, D. C. 


PATENTS-TRADE MARKS 

All cases submitted given personal attention 
by members of the firm. 

Form “Evidence of Conception** and instructions 
“How to Establish Your Rights**—Free 
LANCASTER, ALL WINE & ROMMEL 
Patent law offices 

436 Bow«n Bldg. Washington, D. C, 


RRDI05..SflVE;;50% 


DEAL DIRECT...FACTORY , 

PRICCSj ManTmodala to •<«- J 
l«ctfrom:AC.UC;All.W*v«; / 
srmebair modala: automatic f 
taiiln«:car radio#; Karmaata / 
that oparat# lOi# cICjr radio# Ifi 
Sand poaCcard for NEW r 
Bargain Cataloa FREE. 80- 
DAt trial plan and i 
axent-oaor propoaitloni * 
COLDENTONE RADIO CO. 

DEPT. B3. OEAWBORN, MICHIGAN. 





ALL NEW MODELS^ 

A tx’nny post cam brini;# yw our 
new, full-rolor l«‘Pogc BARGAIN CATA- 
L€>0 frev. M.-my models to choose from: 4 to 19 tubes: 
AC-DC. All-wave and now Form aets that operate lih© city 
radios! Send post cards or coupon below for full details 
of 30-day iw-rlsk trial and Agent-User iiroposltlon. 
GOLDENTONE RADIO CO., DEARBORN, MICHIGAN. 


$500,000 GENUINE 

MAJESTIC-GRIGSar GRUNDW 
REfRIGERATOI « 

RADIO PARTL 
FOR MODELS 
PRIOR TO^^^f 



CUARAN- 
TEED le MONTHS. 
SEND FOR price UST. 
O GENUINE MAJESTIC RE¬ 
FRIGERATOR & RADIO PARTS SERVICE 
5801 W. DICKENS AVE CHICAGO. ILL 


L f) tic 


tCAA nAA genuine majestic-grigsby 
^ 9uu,uuu grunow refrigerator & RA- 

DIO PARTS. FOR MODELS PRIOR TO 1936 
UNITS GUARANTEED 18 MONTHS 
SEND FOR PRICE LIST 

G & G GENUINE MAJESTIC REFRIGER¬ 
ATOR & RADIO PARTS SERVICE 

5801 W. DICKENS AVE. CHICAGO, ILL. 


THE RADIO MONTH 
IN REVIEW 

(Continued from preceding poge) 

New York radio dealers last month 
issued an appeal for the orgranization 
of a national association of retailers to 
help in settling* vexatious problems, in¬ 
cluding that of trade-in and resales. 

‘‘Yideotron^* for cathode-ray tubes is 
now claimed as a trade name, accurately 
descriptive, for “video** or sight work, 
hy National Union Radio Tube Co. 

A test of listener reaction to show¬ 
manship was made last month on a 
well-known Sunday evening program—- 
or, to be exact, of showwomanship. The 
reaction was one of the strongest re¬ 
corded in the history of radio. One 
trade commentator observed that “there 
was nothing objectionable in the mum¬ 
mery unless the listener supplied it by 
exerting his own imagination**—which 
said imagination brings us forward to 
the approaching day of television, and 
the question of how a “script** can be 
submitted in advance for station or 
official censorship? 

Ground was broken, last month, for 
the erection of the A.R.R.L, station 
WlAW, designed as a memorial to the 
league*s founder, the late Hiram Percy 
Maxim, at West Hartford, Conn. When 
it is completed, it will have 5 trans¬ 
mitters. each 1 kw., for voice and code. 

Ten years ago a benevolent New 
Yorker fitted radio dials "viith Braille 
numbers for blind friends; 2 years ago, 
Radio-Craft described the construction 
of such a set, but more modern. Last 
month, G.E. brought out a commercial- 
type set with this feature; and the first 
was presented through Helen Keller to 
the American Foundation for the Blind, 
New York! It has keys, with raised 
numerals, for touch tuning. 

More of the early history of shorjb 
waves will, perhaps, find its way to 
light during the trial of a lawsuit, be¬ 
gun last month, by the estate of the late 
R. A. Fessenden, S.-W. pioneer, against 
RCA on patent claims whose validity 
the defendant contests on the basis of 
“prior knowledge*’ filed. 

N.B.C. announced, last month, that it 
closed the year 1937 with 143 stations in 
its network, a net gain of 38. In power, 
the addition is less striking—112,900 
watts or 6.2% (daytime). 

The tuning pulley belt is the weakest 
(Continued on page 654) 



the American Foundation for the Blind. 
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I ORIGIN AND GROWTH 
I OF RADIO SERVICING 

(Continued from page 651) 


FromThe Ground UP 

USE 



Just a fptv samples 
100 ft. COILS 


No. 56, 7 Strand No. 22 

Enameled $1,00 

No. 61, No. 12 B. ^ S. 

Solid Enameled $1.25 

No. 67, Flat Braided Enameled 

Ribbon $1.75 

At your dealers, otherwise aend pur¬ 
chase price and you will be supplied 
postpaid. Free literature on request. 

Cornish Wire Company 

30 CHURCH STREET NEW YORK CITY 


THIS ADVERTISEMENT APPEARED IN 1926 



The Radio Experimenter’s 
Handbook 


By M. B. SLEEPER 

ThrotiShoul the preparation of thii book, one 
Pun>aie was kept in mind — Answer the Practical 
tjuestions of Ihe 'A’ovice,’' of the ’“'lleKinncr," 
and tho more advanced "t^tudent. ” This book 
will heip in the selection or construction of sim¬ 
ple apparatus for the transmis.sion an<l reception 
of radio telegraph uiid telephone signals. In the 
chapters on radio receivers the timplcst crysiai, the 
limplo audion, and tbe regenerative types are de¬ 
scribed in uulle suine detail. TTie question of 
antennas, both for transmitting anil receiving, 
are taken up. A good many helpful sngResllont are 
given which will be of considerable aid to the ex¬ 
perimenter. 16 chapters. J'uliy illustrated. 

PRICE Sl.OO 


Books on Electricity 

Arithmetic of Electricity. 

By rnoF. T. O’CONOR RIX>ANE A practical 
treatise on electrical calculations of all kinds re¬ 
duced to a series of rulef, all of the simplest 
forms, and involving only ordinary arithmetic; 
each rule lllustraied by one or more practical 
problems with detailed solution of each one. Tlds 
book is classed among the most useful works pub* 
liatied on the science of electricity, covering as It 
does the mathematics of electricity in a manner 
that will attract (he attention of those who aro not 
familiar with algebraical formulas. 200 pages. 
New Itevisod and Enlarged Edition. Price, $1,50 

RELIABLE RADIO CO. 

1493 Broadway New York City 


were in this field, Service Men were 
few, although some of the constructors 
began to dabble in it. Today, we find 
too many Service Men in the profession; 
and, too, too many constructors dab¬ 
bling with servicing. 

INTRODUCING TUBE TESTERS 

About this time we also find testing 
equipment being developed and manu¬ 
factured, especially tube testers. Previ¬ 
ously, if a dealer sold a tube all he would 
do for the consumer was connect a bat¬ 
tery across the filament prongs and 
show him that the tube would light. 
Since the construction of earlier tubes 
was such that the filament seldom out¬ 
lasted its emitting properties, this meth¬ 
od of proving to the customer that a 
tube was good was considered satis¬ 
factory until tubes were made better 
and then the fact that its lighting had 
relatively slight bearing on its efficiency 
was well established. It is entirely pos¬ 
sible that the need for tube-testing 
equipment was another factor which 
made it necessary to obtain a Service 
Man-technician, 

From this period on, and in step with 
the ever increasing technical advance 
in receiver design, the servicing profes¬ 
sion or industry giew. To some extent 
this phase of the industry was encour¬ 
aged by the manufacturers themselves, 
many of them going so far as to have 
a special department staffed with fac¬ 
tory-trained men who could travel over 
the country teaching and instructing the j 
jobber’s and dealer’s service personnel 
the art of servicing their particular 
models. But for no altruistic reason did 
the manufacturer do this. An insatiable 
demand for sets on the part of the pub¬ 
lic made it necessary for them to rush 
these sets out, often poorly produced and 
with insufficient engineering behind 
them. In the field, transformers would 
open, poorly-soldered joints would de¬ 
velop noise, sets became inoperative due 
to mistakes in the wiring (proving that 
some were never even air-tested), and 
other typical factory boners developed, 

A,C.-SET SERVICING 

By the early part of 1020 almost every ■ 
Tom, Dick and Harry could fix a radio 
receiver. Even when battery sets began 
to be ‘‘electrified”, salesmen and tink- 
erers could replace “B”-eliminator rec¬ 
tifier tubes or the copper-oxide rectifier 
in the “A” supply, or even make the in¬ 
stallation when these units were sold to 
replace the batteries. Then along came 
the all-electric set, using type 220 tubes 
in the R.F. and A.F. stages, a 227 in the 
detector stage, and a 71A in the power 
stage, with a power-pack containing an 
80-type tube rectifier, power transform¬ 
er, chokes, filtering condensers, voltage 
divider system for power distribution 
to the various stages,—when the tink- 
erer began to ‘‘fold his tent and silently 
steal away”. So many dififerent types of 
tubes, not to mention the other compli- 
(Continued on paoe 654) 



ANT#Niyk^ 

SYSrTiMS t 


P.A CABLES 


HOOK - UP 
WIRES 


Write 


VflRE 4Q.I. 

xo cHintcK 


SEEKING RICHES 
FROM THE EARTH 
BY RADIO 


S TEADILY the technique is developing 
for the location of precious ore bodies 
and other mineral deposits in the earth 
hy osing: radio. A very comprehensive arti¬ 
cle has l)oen prepared, revealing; circuits and 
methods, all based on verified experiments. 
givinR full insiRht into this fascinating and 
promising; field- By usine methods now fully 
disclosed, ifotd coins, buried by presrranKc- 
ment. were recovered, to the consternation 
of amazed onlookers. 


All the world over, the eag;er search for 
the riches reposinif in the recesses of Yhe 
earth goes on. Success attends those efforls 
that scientifically determine the non- 
homojreneoiis character of the earth. Inter¬ 
pretation of these findingrs determines the 
straight path to precious deposit.^. 


Acquaint yourself with the full facts about 
the earth as a treasure chest, and the ex¬ 
ploration by radio devices by those seeking 
riches. Be among those fully conversant 
with the requirements for successful ap¬ 
paratus. Join in tho treasure-seeking your¬ 
self. The full details are revealed in the 
nnicle that treats of 
this historic develop¬ 
ment of methods of 
wresting the secrets 
from the earth, from 
the first divining rod 
to the latest htgh- 
p4»w-ered beat oscilla¬ 
tor. Kemit with 
order. 


25 )^ 


POSTPAID 


RELIABLE RADIO COMPANY 

143 West 4Sth Street, New York, N. Y. 


THIS ADVERTISEMENT APPEARED IN 1923 
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# # Official 

Radio Service Manual 

and Complete Directory of 
all Commercial Wiring 
Diagrams of Receivers 



$2= 


r 


Special 

Pre^Ptiblication Offer 


W F ANNOUNCE the early publication 
awaited OFFICIAL RADIOT SERVICE 
This manual is the first complete and 
date book of this kind. Nothing else hke it has ever 
appeared in print. j 

A tremendous amount of material has been • V. 

only for the Service Man but for everyone 'Vetc ai 

A complete directory of every radio circuit 
receivers is now possible, and not only do you get T , . 
of every set manufactured, of which there is any 
in addition, an entirely new idea makes it possible to keep the 
manual up-to-date. . 

The OFFICIAL RADIO SERVICE MANUAL ^ 
loose-leaf form— handsomely made of flexible ^ , 

entire book can be folded and slipped easily into >our pockei 
or put in your bag. 

Rarely do manufacturers supply information about receivers 
made before 1927—even 1930 service data are not 
able because many manufacturers do not supply indtpend 
Service Men with such data. And. when you can get the 
material from some of the manufacturers, it of little iise to >o 
because it is not uniform, and it is scattered in different places, 
difficult to get at. 

Additional service data, for new receivers as they aPP^ar on 
the market will be published and supplied at trifling cost so that 
the MANUAL may be kept up-to-date at all times. 

SERVICE INFORMATION 

But that is not all. The OFFICIAL RADIO SERVICE 
MANUAL contains also a most comprehensive instruction 
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rnursc for radio Service Men. giving practical information from 

Tori' rcSmclALirDIO SERVICE MANUAL 1. 

In short, the along m radio. It 

win bf hailed b| every wide-awake radio man throughout the 

entire r,pp,riAL RADIO SERVICE MANUAL 

• I*’-' *hv 12 in' xT^e are several hundred pages, printed on 
good papeVind thJbook contains hundreds of illustrations and 

diagrams. 
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. .M v. S3 so upon publication of the book; but to 
The price w ill be 5 i.W up p ^ ^ special pre-publica- 
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r.uK- t',e° b!i is%ublished. which wilt be during the next 
six weeks or sooner. 
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Here is knowledge which strains neither the purse nor 
the mind! Easily digestible, simply written, completely illus¬ 
trated with photographs and explanatory diagrams . . , . 
yet entirely authoritative and complete in scope .... that is 
what we offer in this library of books! Practically every phase 
and subject connected with radio and its allied fields of refriger¬ 
ation and air conditioning is covered. 

The experience and insight which comes only with many years 
of publishing radio magazines, books and other literature iwe 
started in 1908) is inevitably reflected in the contents and style of 
these books. Undeniable proof of these facts is the excellent repu¬ 
tation and popularity which they have achieved. Not too techni¬ 
cal, yet technical enough to be authoritative .... not too 
expensive so that anyone at all interested in radio can have 
access to them. Ranging in price from 50c to $12, every service¬ 
man, experimenter and radio fan can become the proud owner 
of these books, if not at once, then in easy stages. 

Your local dealer and mail order house carries a com- 
L plete stock of these books. See him today for further A 
^ information or drop us a post card. 
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UNIVERSAL NANDI-MIKES 

Sturdy, rugged instruments. One 
and two button carbons and crystal 
models. (Crystal models under 
patent of Brush Development Co.] 

For amateur ’phones, police com- 
munication.s, small transmitters, sports 
and special events announcing, win¬ 
dow demonstrations, airplane, p.a. 
systems, etc., etc. 


MicrOphOrtc Division 

UNIVERSAL MICROPHONE CO. LTD. 

424 warren Lane. Inglewood, Calif., U.S.A. 



In 1928 

this was a FILTER 



Space occupied—120cu. in. 

dealer cost . M \I 

In 1938 

this is a FILTER 



space occupied—cu. in. ^ >1 

dealer cost . 

SOLAR MINICAP 

ELECTROLYTICS 

Within a decade, new and better 
types of filler condensers have con¬ 
tributed greatly to more wide¬ 
spread enjoyment of radio. 

The reduction in filter costs and 
dimensions has helped lent! the 
way to radically lower set prices, 
with conse(]uent wider distribution 
to the public. 

SOLAR inuintains a position of 
leadership hy making the most 
modern ty^ies of condensers to 
standards of 



Catalogs oti request 


SOLAR MFG. CORP. 

599-601 Broadway, NewYork,U.S.A. 


Universal Ribbon 

MICROPHONES 

Self onerKizing. No polariz¬ 
ing voltage. Plug in aiul use. 
Distant pickup. Semi-<lir€c- 
tional. No feedback. Uncon¬ 
ditionally guaranteed. Inch 
ten feet 2-conductor cable. 
Can be used on amplifiers not 
less than 85 db. gain. 

Microphono Division 

UNIVERSAL MICROPHONE CO., LTD. 

424 Warren Lane, 
INGLEWOOD, calif.. U.S.A. 
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cations, were a bit too confusing: for 
him. Besides, the need for test equip¬ 
ment was more obviously necessary 
now; and that investment as compared 
to an ordinary pocket voltmeter and ! 
screwdriver was too much for one w’ho 
Just dabbled in repairing. 

In the years that followed, receivers 
became increasingly complicated and 
each year would cause new expenditures 
in instruments, manuals (since circuits 
became too varied and involved for the 
average Service Man), and for text 
books, so that new engineering develop¬ 
ments could be better understood. And 
each year would see some of the old- 
timers, who couldn’t keep pace with the 
changing technique of servicing, drop 
out only to be replaced by new' men — 
many of whom were not even as efficient. 
To this day that situation exists. 

Perhaps, as in 1926, the even more | 
complicated receiver to come (in the 
very near future) will cause a further 
thinning of the now’ overswelling ranks 
of Service Men, and be another salvation 
for the profession. 


THE RADIO MONTH 
IN REVIEW 

(Continued from page 650) 

part of a radio set: many Service Men 
had suspected as much, but last month 
President Hoffman of Midwest Radio 
Covp. said it had been proved by a 
W’ear-testing machine. (This is the kind 
of robot that tells your radio’s fortune, 
by giving it continuous action till some¬ 
thing breaks. In 1 day, it w’ill make 
a 4-year forecast.) Anyway, a 10-year 
cable was made of long-staple cotton 
with silk threads; while even a wire 
cable w'ill go phutt in 2. : 

General Electric received authority 
last month to go ahead with an S.-W. 
broadcast station for South American 
and Far East transmissions, at Bel¬ 
mont, Calif. It will be completed this 
year, and work on 9,530 and 15,330 kc. 
Directional antennas w’ill concentrate 
the beam, and give a better aerial path 
to Asia than that from Schenectady, 
which passes over the magnetic and 
geographical poles, and suffers much 
from atmospheric variations. 
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